APPENDIX B

MEDIA CONCENTRATION CALCULATIONS



1B 3lqe|leAe €007 ‘77 15n3ny ‘s[9a97] Buruaalog (20150007 SHuBWINO0(] Aa1[04 pue 2dUEPING UONOY 2ATIOLIO

U0 VdHI 2 Woly paureqo “Auno) Uosiapaf 1eau 10 ul so[duwes Iotem Wolj uoheuauos sSelo

“uny-aouepIng eo enigdai/aod edo smmydny

O VIOV UOISIAIJ AsE A § u0I3oy VdH S :

“SuneauiBug uoofe] Jo smaos BIA T1/61/10

A 93U} 3q 0} PAWNSSE UOHEAUIOUOD PUNOIFHoR] 197 Ay .

SAON
00'0 V/N 10-a2'1 V/IN V/N ST-A¢h'y (8y/3w) wauwpag
V/IN %880 10-4p1°1 £0-400'1 £0-100'1 ST-d6L°1 (7/8w) 191 M
00°0 V/IN 1078557 V/IN V/N 80-47¢°T (Sy/8w) pog
jJuanong) ISH Jo 1uddadyg 4249 SUMIRG (33al0a1g % punoidyoeg) Juonenudue) 393foa g wouy
ELGERR A INF AR AT (G | UoNENUIIUO)) [BI0 L [eat3oj00y HONEIITIIUO)) [B)O ], punoisydreg O EIIUIIN0))

Alewwng sudzwAg ‘I-1¢ dqeL




Table B1-2. Benzene Soil Concentration

. [Cs=Ds * 1 - expiks * D)) / ks
|
C

s 2.32E-08 Benzene concentration in soil (mg benzene/k soil)
D LOOE+02 Time period over which deposition oceurs ( (default value from SLERA Protocol Table B-1-1)
Ds 1.28E-05 _ Deposition term (mg benzene/kg soillyr)

Ds = I{)fm!, *BD)* [Fy (Dydv + Dywv) "'{[)}’WP + Dydp) * (1 - ]
1.OOE+02 _ Units conversion factor (m’-mg/em’-kg)

4 2.00E+01  Soil mixing zone depth (cm) (per SLERA Protocol Table B-1-1, use 1 em for untilled and 20 cm tilled soil)
BD LSOE+00  Soil bulk density (g/em’) (default value from SLERA Protocol Table B-1-1)
F. L.ODE+00  Fraction of benzene air concentration in vapor phase (SLERA Protucol Table A-2-18)

Dydv + Dywv _ 3.83E-06  Maximum yearly average total (wettdry) deposition from vapor phase from model (g/m’-yr)
Ma.\im carly average total (wet+dry) deposition from particle p

1———"""' e T T T e = T T TS T T T TR o re om e e e

5.49+0 benzene soil loss constant due loal] . pmcai. (yrl
|ks = ksg + kse + kst + ksl + ksv

ksg 3.89E+00  Benzenc loss constant duc to biotic and abiotic degradation (yr-1) (SLERA Protocol Table A-2-18)
kse 0.00E+00 Benzene loss constant due to soil erosion (yr-1) (default value from SLERA Protocol Table B-1-2)
ksr [.12E+00 Benzene loss constant due w surface runoff (yr-1)
ksl 0.00E+00 _Benzene loss constant due to leaching (yr-1)
ksv 5.44E+02  Benzene loss constant due to volatilization (yr-1)

E LI2EH)0  Benzene loss constant due to surface runoft (yr-1)

kst =RO/(0,, * Z) * {1/[1 + (Kd, * BD/O,)]}
Average annual surface runoff (cm/yr) (USGS Groundwater Atlas of the United States: lllinois, Indiana,

RO LB Kentucky, Ohio, Tennessee available at h!tp:a’fpubs.usgs.gow'fwhaﬁﬂfch_k/k-ggiomIsum.htrnI}
0, 2.00E-01_Soil volumetric water content (ml/em') (default value from SLERA Protocol Table B-1-4)
2 2.00E+01  Soil mixing zone depth (cm) (per SLERA Protocol Table B-1-4, use 1 ¢m for untilled and 20 cm tilled soil)
. Kd, 6.20E-01  Soil-water partition coefficient (ml/g) (SLERA Protocol Table A1 8)
BD 1.50E+00  Soil bulk density (g/cm’) (default value from SLERA Protocol Table B-1-4)
ksl 0.00E+H00  Benzene loss constant due to leaching (yr-1)
Jkst=(P+1-RO-T,)/ {8, *Z,*[1.0+(BD*Kd,/0,,)]}
P __1.02E+02_Annual average precipitation (cm/yr) (NOAA, Local Climatological Data, Normal Yearly Precipitation)
1 0.00E+00 _Average annual irrigation (cm/yr) (Baes Reference to SLERA Protocol Table B-1-5, Assumed due to low
Average annual surface runoff (cm/yr) (USGS Groundwater Atlas of the United States: [llinois, Indiana,
RO 2.54E+01  Kentucky, Ohio, Tennessee available at hllpu’fpubs.usgs.got':‘hafl'm?}[)fch_kfk-regionaIsmn.hrrnl)
E, 7.62E+01 Average annual evapotranspiration (em/yr) (Baes Reference to SLERA Protocol Table B-1 -5)
0, 2.00E-01 _Soil volumetric water content (mL/cm") (default value from SLERA Protocol Table B-1-5)
Z..- 2.00E+01  Soil mixing zone depth (cm) (per SLERA Protocol Table B-1-5, use 1 em for untilled and 20 em tilled soil)
BD 1.50E+00_ Soil bulk density (ga_’cm") (default value from SLERA Protocol Table B-1-5)
Kd, 6.20E-01  Soil-water partition coefficient (mL/g) (SLERA Protocol Table A-2-18)

[isv S.44E+02_Benzene loss constant due to volatilization (yr-1)
fksv=[3.1536 x 10" * H/(Z, * Kd, * R * T, *BD)| *[D, /7] * [ - (BD/p) - 0,,]
3.15E+07 _Units conversion factor (s/yr)

H 5.49E-03 Henry's Law constant (atm-m3/mol) (SLERA Protocol Table A-2-18)

Z, 2.00E+01  Soil mixing zone depth (cm) (per SLERA Protocol Table B-1-6, use | ¢m for untilled and 20 cm tilled soil)
Kd, 6.20E-01 _Soil-water partition coefficient (mL/g) (SLERA Protocol Table A-2-1 8)
R
T

8.21E-05 Universal gas constant (atm-m’/mol-K)
2.98E+02  Ambient air temperature (K) (default value from SLERA Protocol Table B-1-6)

BD 1.50E+00 _Soil bulk density (g/cm”) (default value from SLERA Protocol Table B-1-6)

P, 2.70E+00 Solids particle density (g/cm’) (default value from SLERA Protocol Table B-1-6)

D, I.17E-01 _ Diflusivity of Benzene in air (cm2/s) (SLERA Protocol Table A-2-1 8)

[ 2.00E-01  Soil volumetric water content (mL/cm’) (default value from SLERA Protocol Table B-1-6)




Table B1-3. Benzene Load to Water Body

Lr=logpt Ly + L +Lg+ Ly + 1,
Ly 3.24E+02  Totl COPC load 1o the water body (inchuding deposition, runoff, and erosion) (g
Lpyr 2.29E402 Total (wet and dry) particle phase and wet vapor phase COPC direct deposition load to water body (g/yr)
Logp = Ay * [F, * Dwvp + (1-F, ) * Dwdpp]
A 5.98E407 Water body surface area (m’) (Hlinois Department of Agriculture. 2007. Land Cover of IHinois. Available online at
iwww.agr.state. il us/gis/tandeover99-00. kb class acoessed 112/06/2010])
F, LOOE+00_ Fractian of COPC air concantration in vapor phase (SLERA Protocol Table A-2-18)
Dwvp 3.B3E-06 __Vearly average wet deposition from vapor phase from model (over water bodyXg/m’-yr)
Dwi O.00E+00 _ Yearly average total (wet and dry) ition from particle phase from model (over water body) (g/m’-yr)
Loy 55BE-05 _Vapor phase COPC diffusion (dry deposition) load to water body (g/yr)
Low= (K, *F_*Cvp * LOx 10°VHART, )
K. 8.69E+H)2  Overall transfer rate coefficient (myr)
F, L.OOE+()  Fraction of COPC air in vapor phase (SLERA Protocol Table A-2-18)
Cwp 144E-02 _Yearly average air concertration from vapor phase from model (over water body) (Mm‘l
H S.49E-03 Henry’s Law constant (atm-m3/mol) (SLERA Protocol Table A-2-18)
R 8.21E-:05 Universal gas constant (atm-m’/moL-K)
Tux 2.98E-+02  Water body temperature (K) (default value from SLERA Protocol Table B-2-3)
Lg; 8.35E+01 Runoff load from impervious sources (g/yr)
Ly = A * (F, * Dwvp + (1-F, ) * Dwdpp]
F. LOOEH))  Fraction of COPC air concentration in vapor phase (SLERA Protocol Table A-2-18)

Dwvp 3.83E-06  Yearly average wet deposition from vapor phase from model (over water body)(g/m’-yr)

Dwdpp 0.00E+00  Yearly averape total (wet and dry} deposition from particle phase from model (over water body) (ym%yr)

A 218407 Mpervious watershed area receiving COPC deposition () (linois Department of Agriculture. 2007. Land Cover of Hlinois. Available online at
! ) g/ www.agr.siate. L us/ pis Landeover99-00.htmificlass secessed [12/06.20107)

Ly 1.17E+0t  Runoff load from pervious sources (g/yr)

Le = RO *(As - A) * [(Cs * BDY/(B,, + Kd, * BD) *0.01

2.54E+01 Average annual surface runoff (cmvyr) (USGS Groundwater Aflas of the Urited States: Iilinois, [ndiana, Kentucky, Ohio, Tennessee available at

RO bttp//pubs.usgs.gov/ha/ha730/ch_Kk-regionalsum htm)
A 1.51E+0% Total watershed area rcca‘v{ing COPC deposition (m®) (llinois Department of Agriculture, 2007. Land Cover of Illinois. Available online at
} ﬂ//www.ag{;tﬂtc.il.us/gg]andcwcr‘)?—oo‘hunﬂlclass accessed [12/06/20101)
A 2.18E+7 [mpervious walashcc! area reocwmg COPC deposition (") (Hlinois Department of Agriculture. 2007. Land Cover of Illinois, Available online at
Ah_tgﬂ/www‘ag,state.llAus/y]aMcova‘)‘)-OO,hhnlﬂclass acoessed [12/06/2010])
Cs 2.326:08  COPC concentration in soil (mg/kg)
BD LSOE+00__ Soil bulk density (g/cm”) (default valuc from SLERA Protocol Tablke B-2-5)
0, 2.00E-01 _ Soil vohunetric water content (mL/cn') (default vahie from SLERA Protocol Table B-2-5)
Kd, 6.20E-01 _Soil-water partition coefficient (cm3/g) (SLERA Protocal Table A-2-18)
1.OOE-02 _ Units conversion factor (kg-crii/mg-m”
L, 1.85E-01 _Soil erosion load (g/yr)
Le =X, * (A - A) *SD *ER *[(Cs * Kd, * BD)/3,, + Kd, * BD)] * 0.001
X, 2.54E+01  Unit soil loss (kg/m*-yr)
A 1.51E+09 Total watershed area receiving COPC deposition (m®) (Illinois Department of Agricutture. 2007. Land Cover of Hlinois. Available online at
hgg#/www.ag,swtc.ﬂ_us/gg' andeover99-00 htmbtclass accessed [12/06/2010])
A 2.18E+07 [mpervious watmhec} area rwa’ving COPC depasition (m”) (1llinois Department of Agriculture. 2007. Land Cover of Illinois, Available onfine at
btjg‘//www.ag.s\ale,d.us/g!arﬂcovu@%(x).hhnlﬁcl&ss aceessed {12/06/2010])
SD 8.55E-02 _ Watershed sediment delivery ratio (unitless
ER 3.00E+00 _ Soil enrichment ratio {uniless) (Per SLERA Protocol Table B-2-6, value is | for Inorganic COPC's and 3 for QOrganic COPC's)
Cs 2.32E-08 COPC concentration in soil (mg/kg)
Kd, 6.20E-01  Soil-water partition coefficient (em¥/g) (SLERA Protocol Table A-2-18)
BD 1.50E+00 _Soil bulk density (g/cm’) (default value from SLERA Protocol Table B-2-6)
[ 2.00E-01 _ Soil volumetric water content (mL/cm’) (default value from SLER A Protocol Table B-2-6)
1.OOE-03  Units comversion factar
Ly 0.00E+00 Internal transfer load (g/yr) (default value from SLERA Protocol Section 3.11.2.1)
X, 2.54E+01_ Unit soil loss (kg/m™-yr)
X, = RF *K *LS * C * PF * (907.18/4047)
RF 3.00E+02 Universal Soil Loss Equation (USLE) rainfall (or erosivity) factor (yr') (Highest vahue from range listed in SLERA Protocot Table B-2.7)
K 3.60E-01 USLE erodibility factor (ton/acre) (Default vahie from SLERA Protocol Table B~2-7’)
LS 1.50E+00 USLE length-slope factor (unitless) (default value for representative watershed from SLERA Protocol Table B-2-7)

o) 7.00E-01 USLE cover management factor (unitlessyVakie based on agricultural row cropland from SLERA Protocol Table B-2-7)

PF 1.OOE+00 USLE supporting practice factor (unitless) (Assurmes no erosion control measures are in place)
9.07EH02 _Units conversion factor kg/ton)

4,05E+03 _ Units conversion facter (m’/acre)

SD 8.55E-02 Watershed sediment delivery ratio (unitless
SD=a*(A)°
a 1.20E+00 Empirical intercept cocfficient (unitless) (Value from Table B-2-8 based on watershed area’)
A 1.51E+09 Total watershed area receiving COPC deposition ) (Ulinois Department of Agriculture. 2007, Land Cover of llincis, Available online at
http:/fwww.ar.state. il uy/gis/landcover99-00. htmiéclass aceessed 12/06/2010])
b 1.25E-01 _Enpirical shope coefficient (unitless) (default value from Table B-2-8)

'Based o other available data, silty loam soils such as those found in this watershed have K values ranging from 0.25 - 0.4.
“Majority of watershed area has slopes 0% - 10%, therefore default value of 1.5 LS is used.
*Watershed area estimated to be receiving COPC is between 10 and 100 square miles.




Table BI-4. Benzene Water Body Concentration

Cumn =Ly /IVE? £ t iy * Aw * (d + 4]

Coutet 2.04E-15 __ Total water bady COPC concentration, including water column and bed sediment (mp'L)
[ JMEHR  Total COPC load 1 the water bady {ncluding deposition, runofl, and crosion) {gvr)
Vi, LIZE+88  Average volumetnic flow rate through water body (m'yr)
L. 8.15E-01  Fraction of total water body COPC concentration that occurs in the water column (umitless)
Loz [( +Kdy * TSS * 107) * d/d,] / [(1 +Kdy * TSS * [ x 10°) * do/d; + (9, + Kd, * BS) * d,/d,]
fa=1-6,
i 1.85E-01  Fraction of total water body COPC concentration that occurs in the benthic sediment (unitless)
Kd,, 4.65E+00 Suspended sediments/surface water partition coefficiert {L/kg) (SLERA Protocol Table A-2-18)
S8 3.00E+02 _ Total suspended solids concentration (mg/L)(High vatue for range listed in SLERA Protocol Table B-2-10%)
L.OOE-06  Units conversion factor (kg/mg;
d. 4.056-01  Depth of water column (m)’
dy, 3.00E-02 _ Depth of upper benthic sedment layer (m) (defauit value from SLERA Protocol Table B-2- 10y
d, 4.35E-01  Total water body depth (m) (Per SLERA Protocof Table B-2-10,d,=d,, +d,)
BS L.OOE+(0 _ Benthic sofids concentration ( g/cm’) (equivalent to kg/L) (default value from SLERA Protocol Table B-2-10)
[\ 6.00E-01 _Bed sediment parosity (L /L, y,nerr) (default value from SLERA Protocol Table B-2-10)
Kd,, 2.48E+00  Bed sediment/sediment pore water partition coefficient ( ) (SLERA Protocot Table A-2-18)
| 6.09E+09 Overall total water body COPC dissipation rate constant (yr')"
kon=f. *k + £ %k
= 8.1SE-01 _Fraction of total water body COPC concentration that occurs in the water column (unitless)
k L99E+03  Water column volatilization rate constant (yr')
fre 1.8SE-01  Fraction of total water body COPC concertration that occurs in the benthic sediment {uritless)
k, 3.28E+10  Benthic burial rate constant (yr')
A, 5.98E-+07 Water body surface area (m’)
k, L99E+03 _Water column volatilization rate constant (yr')

k. =K /{d,* (1 + Kd, *TSS * [0%))
K, 8.69E+02  Overall COPC transfer rate coefficient {m/yr)

d,. 4.05E-01  Depth of water column (m)

do, 3.00E-02 Depth of upper benthic sediment Layer (m) (default value from Table B-2- 12)

d, 4.35E-01 Total water body depth (m) (Per SLERA Protocol Table B-2-12. d, = d, +d,)

Kd,, 4.65E+00  Suspended sediments/surface water partition coefficient (L/kg) (SLERA Protocol Table A-2-1 8)

e 3.00E+02 Total suspended solids concentration (myg/L)

1.00E-06 _ Units conversion factor (kg/my)

K, 8.69E-+02 Overall COPC transfer rate coefficient {m/yr)
K, = (K4 [Kg " HAR ¥ T )]} +g ™3

K, 8.43E+02 Liquid-phase transfer coefficient {m/yr)

K, 3.65E+04 Gas-phase transfer coefficient (mvyr)

H S.49E-03  Henry'’s Law constant (atm-m3/mol) (SLERA Protocol Table A-2-18)

R 8.21E-05 Universal gas constant (atm-m’/mol-K)

Ty 2.58E+02  Water body temperature (K) (default value from SLERA Protocol Table B-2-13)

q_ LO3E+00_ Temperature cormection factor (unitless) (default value from SLERA Protocol Table B-2-13)
Ky 8.43E+02 Liquid-phase transfer coefficient for flowing streams or rivers (m/yr)
K, = SQRT (107 * D, *u/d) * 3.1536 x 107

D, LO2E-05 _ Diffusivity of COPC in water (cm™s) (SLERA Protocol Table A-2-175)

u 3.05E-01 _Current velocity (m/s)®

d, 4.35E-01 _Total water body depth {m) (Per SLERA Protocol Table B-2-14, d, = d +dy)

3.15E+07  Units conversion constant {x/vr)

Kq 3.65E+04  Gus-phase transfer coefficient for Rowing streams or rivers (mvy1) (default value from SLERA Protocol Table B-2-15)
ky 3.28E+10 _Benthic burial rate constant (yr')
k= [X * A *SD* 10° - VE * TSS/ (Ay * TSS)) * [TSS * 10° / (BS *d,,]

X, 2.54E+01  Unit soil loss (kg/m®-yr)

AL 1.51E+09 _Total watershed area receiving COPC deposition (m”)

S 8.55E-02  Watershed sediment defivery ratio (unitless)

Vi, 1.32E+08 Average volumetric flow rae through water body (m'/yr)

TSS 3.00E+02 _Total suspended solids cancentration (mg/L)

Ay 5.98E+07  Water body surface area (m%)

BS 1.00E+00 _Benthic solids concentration (g/em®) (equivalent to kg/L) (default value from SLERA Protocol Table B-2-16)

d., 3.00E-02 Depth of upper benthic sediment layer (m) {default value from SLERA Protocol Table B-2-16)
Notes:

'Assume pH = 8.0 based on water quality data provided by EPA Region 5

*Values found for data from Mississippi River near St. Louis range from 50-350 mg/L, therefore used high end of SLERA default range.
*Based on minimum depth required by Corps of Engineers

*Assume COPC does not dissipate based on Henry's Law constant of zero.

*Current velocity ranges from 3-7 f/s based on mformation from several sources.
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Table B2-2. Methylene Chloride Soil Concentration

Cs = Ds * [1-exp(-ks * D)) / ks

Cs 1.25E-06 Methylene chloride concentration in soil (mg methylene chloride/k s0il)

th LODE+02 Time period over which d ition oceurs (yr) (default value from SLERA Protocol Table B-1-1)

Ds 137E-03  Deposition term {mg methylene chloride/kg soil/yr)

Ds - 100/(#, * BD) * [F, (Dydv + Dywv) + (Dywp + Dydp) * (1 - F,)]

LODE+ 02  Units conversion factor (m’-mgcmz-kg}
Z, 2.00E+01  Soil mixing zone depth (em) (per SLERA Protocol Table B-1-1, use 1 em for untilled and 20 em tilled soil)
BD 1.S0E+00 _ Soil bulk density {g!cm“} (default value from SLERA Protocol Table B-1-1 )
F, LOOE+00  Fraction of methylene chloride air concentration in vapor phase (SLERA Protocol Table A-2-143)
Dydv + Dywv  4.11E-04 Maximum yearly average total {wetidry) deposition from vapor phase from model (Ex_“m:-yr)
+ 1 = Maximum yearly average total (wet +dry) deposition from particle from model (g/m"-yr)
ks LI0E+03 Methylene chloride soil loss constant due to all soil processes (yr”)
fks - ksg + kse + ksr + ksl + kav

ksg 9.03E+00_ Methylene chloride loss constant due to biotic and abiotic degradation (yr-1) (SLERA Protocol Table A-2-143)
kse 0.00E+00__Methylene chloride loss constant due to soil erosion (yr-1) {default value from SLERA Protocol Table B-1-2)
ksr 3.631:+00  Methylene chloride loss due to surface runoff (yr-1)
ksl 0.00E-00_ Methylenc chloride loss constant due 1o leaching (yr-1)

.]

ksv _ 1.09E+03 Methylene chloride loss constant due to volatilization

|ksr 3.JL 00 Mct_l_lylcn luride loss conal due 1 surface nol'l‘ {yr- )

Jksr = RO /(0,, * Z) * (1/]1 + (Kd, * BDW,,)]}
2.S4E+01 Average annual surface runoff (cm/yr) (USGS Groundwater Atlas of the United States: Illinois, Indiana, Kentucky,

*0 Ohio, Tennessee available at_http:/pubs.usgs.gov/haha730/ch k/k-regionalsum.html)
0, 2.00E-01  Soil volumetric water content (mL/em”) (default value from SLERA Protocol Table B-1-4)
Z:- 2.00E+01 _Soil mixing zone depth (¢cm) (per SLERA Protocol Table B-1 -4, use | em for untilled and 20 cm tilled soil)
Kd, 1.OOE-01  Soil-water partition coefficient (mL/g) (SLERA Protocol Table A-2-143)
BD 1.50E 00 _Soil bulk density (g/cm") (default value from SLERA Protocol Table B-1-4)

ksl 0.00E+00 _Methylene chloride loss constant due 1o leaching (yr-1)

ksl = (P+1-RO-E,)/ {8, *Z, *[1.0+(BD * Kd, /0,)])
P 1.O2E+02 _Annual average precipitation (cm/yr) (NOAA, Local Climatological Data, Normal Yearly Precipitation)
1 (.00E+00 _Average annual irrigation (cm/yr) (Baes Reference to SLERA Protocol Table B-1.5. Assumed due to low irrigation

Average annual surface runoff (cm/yr) (USGS Groundwater Atlas of the United States: [llinois, Indiana, Kentucky,
RO 2.54E+01 _Ohio, Tennessee available at_htip:/pubs.usgs.gov/ha/ha730/ch k/k-regionalsum.himl)
E, 7.62E+01  Average annual evapotranspiration (cm/yr) (Baes Reference to SLERA Protocol Table B-1-5)
0,, 2.00E-D1  Soil volumetric water content (mL/cm’) (default value from SLERA Protocol Table B-1-5)
Z-: 2.00E+01 _Soil mixing zone depth (cm) (per SLERA Protocol Table B-1-5, use 1 ¢m for untilled and 20 cm tilled soil)
BD 1L.S0E+00 _ Soil bulk density (g)‘cm'} (default value from SLERA Protocol Table B-1-5)
Kd, 1.00E-01  Soil-water partition coefficient (mL/g) (SLERA Protocol Table A-2-143)
|ksv 1.O9E+03  Methylene chloride loss constant due to volatilization (yr-1)

Jisv - [3.1536 x 107 * H/(Z, * Kd,*R*T,*BD)|*[D,/Z]* [l -(BD/p,)-90,.]
3.15E+07 Units conversion factor (s/yr)

H 2.38E-03  Henry's Law constant (atm-m3/mol) (SLERA Protocol Table A-2-143)

Z, 2.00E+01_ Soil mixing zone depth {cm) (per SLERA Protocol Table B-1-6, use 1 cm for untilled and 20 om tilled s0il)
Kd, 1.00E-01 _ Soil-water partition coefficient (mL/g) (SLERA Protocol Table A-2-1 43)

R 8.21E-05 _Universal gas constant (atm-m/mol-K)

T, 288E+02  Ambient air temperature (K) (default value from SLERA Protocol Table B-1-6)

BD 1.50E+00 _ Soil bulk density _(_E!cms} (default value from SLERA Protocol Table B-1-6)

P, 2.70E+00 Solids particle density (g/cm’) (default value from SLERA Protocol Table B-1-6)

D, 8.69E-02  Diffusivity of methylene chloride in air (cm:fs) (SLERA Protocol Table A-2-143)

0, 2.00E-01 Soil volumetric water content (mL/em’) (default value from SLERA Protocol Table B-1 -6)
"




Table B2-3. Methylene Chioride Load to Water Body

Ly~ Loge + Loy + L+ Ly + L + 1Ly

Ly 3.86F+04  Toial COPC foad to the water (inch ition, runoff, and erosion) (g/yr)
Ly 246E+04_ Total (wet and dry) particle phase and wet vapor phase COPC direct deposition load to water body (g/y7)
Logr = Ay *[F, * Dwvp + (I-F, ) * Dwdpp]
Au 5.98E+g7  Water body surface arca (m*) (Hlinois Department of Agriculture. 2007. Land Cover of {ltinois. Available online at
lmwﬂww_wa‘)%%,hmﬂ#cbss acoessed [12/06/20101)
F, LOOE+00 _Fraction of COPC air concentration in vapor phase (SLERA Protocol Tabie A-2-143)

Dwvp 4.11E-04  Yearly average wet deposition from vapor phase from mode! (over water body Xg/m’-yr)

Dwedpn 0.00E+00 _ Yearly average total (wet and dry) deposition from particle phase from modet (over water bady) (/m-yr)

Loy S02E-03 Vapor phase COPC diffusion (dry deposition) load to water body (g/yt}
Loy = (K, *F, *Cvp * 1.0 x L0 Y(H/R*T,,))
K, 8.40E+02 Overall trarsfer ratc coefficient (mvyr)
F, 1.00E+00 _ Fraction of COPC air concentration in vapor phase (SLERA Protocol Table A-2-143)
Cvp S.82E-01 Yearly average air concentration from vapor phase from modd {over water body) (mym“)
H 2.38E-03 _ Henry's L.aw constant (atm-m3/mol) (SLERA Protocol Table A-2-143)
R 8.21E-05 _ Universal gas constant (atm-m'/mol-K)
il 2.98E+02  Water body temperature (K) (default value from SLERA Protocol Table B-2-3)
Ly 8.98E+03 Runoff load from impervious sources | 2y
L= A * [F, *Dwyvp +(1-F, ) * Dwdpp]
F, 1.00E+00 _Fraction of COPC air concentration in vapor phase (SLERA Protocdl Table A-2-143)

A411E-04  Yearly average wet deposition from vapor phase from moded (over water bodyXg/m’-yr)

Dwvp
Dwdpp 0.00E+00 _ Yearly average total (wet and dry) deposition from particle phase from model {over water body) (g/m’-yr)

A, 2 ARE+07 Impearvious watershed area receiving COPC deposition (m”) (1Hinois Department of Agriculture. 2007. Land Cover of Illinois. Available online at
! i htip//www.agr. state. ilus/gis Tandeover19-00, lemiliiclass accessed [12/06/20107)

Ly 2.02E+03 Runoff load from pervious sources {&/yr)

Lp =RO * (A - Ap * {(Cs * BD)Y(0,, + Kd, *BD)] * 0,01

2 S4E+01 Average ammual surface munoff (cov'yr) (USGS Groundwater Atlas of the United States: Iinots, Indiana, Kentucky, Ohio, Termessec available at

S hitp://pubs.usgs. gov/ha/ha730/ch_k/k-regionalsum. him)
A 1.51E+09 Tota] watershed area receiving COPC deposition (mz) (Hiinois Department of Agriculture, 2007, Land Cover of Minois. Available onlinc at
. i http://www.agr state il us/gis/landeoverd9-00.htmbiiclass accessed [12/06/2010])
A 2.18E+07 1mpervious watershed area receiving COPC depasition (m) (Illinois Dep of Agriculture. 2007. Land Cover of Illinois. Available online at

hitp://www.agr.state. iLus/gisflandcoverd9-00.htmléclass accessed 1 2/06/2010])

Cs 1.25E-06  COPC concentration in soil (mg/kg)

BD 1.50E+00__Soil bulk density (g/cm’) (default vahie from SLERA Profocol Table B-2-5)
0, 2.00E-01 _ Soil volumetric water content (mL/crm’) (default vahie from SLERA Protocol Tablke B-2-5)
Kd, 1.00E-01 _ Soil-water partition cocfficient (cm3/g) (SLERA Protocol Table A-2-143)

1.00E-02__ Units conversion factor (kg-con’/me-ni’)

iy 5.19E+00  Soil erosion load (g/yr)
Ly =X, *(A - A) *SD *ER * [(Cs * Kd,_* BD)(0,, + Kd, * BD)] * 0.001
X 2.54E+01  Unit soil lass (kg/m’-yr)
A 1.51E+00 Total watershed area .rcca'v,:)g COPC deposition (m®) (Illinois Department of Agriculture. 2007. Land Cover of Illinois. Available online at
hittp://www.agr.state il us/gis/landcover99-00.htmldclass acoessed [12/06/2010])
A 2.185+)7 mpervious watershed area receiving COPC deposition (m’) (Iitinois Department of Agriaulfture. 2007. Land Cover of Illinois. Available online at

http//www agr.state.ilus/gis/landcover99-00. htmi class acomsed 12/06/2010])

SD 8.55E-02 Watershed sediment delivery ratio (unitless)

ER 3.00EH)0 _Soil enrichment ratio {unitless) (Per SLERA Protocol Table B-2-6, value is 1 for inorganic COPC's and 3 for Organic COPC's)
Cs L25E-06 _ COPC conc ion in soil (me/kg)

Kd, 1.00E-01 _ Soil-water partition coefficient (cm/g) (SLERA Protocol Table A-2-143)

BD 1.50E+00 _ Soil bulk density (g/en’) (default value from SLERA Protocol Table B-2-6)

0, 2.00E-01 _ Soil vohumetric water contertt (mL/cm’) (default value from SLERA Protocol Table B-2-6)

1.00E-03 _ Units conversion factor (p'mg)

L, 0.00E+00 Internal transfer load (g/yr) (default value from SLERA Protocol Section 3.11.2. 1)

X, 2.54E+01_Unit soil loss (kg/m™yr)

X, = RF *K * LS *C *PF * (507.18/4047)
RF 3.00E+02 Universal Soil Loss Equation (USLE) rainfall {or erosivity) factor (yr'") (Highest value from range listed in SLERA Protocol Table B-2-7)
K 3.60E-01 USLE erodibility factor (ton/acre) (Default vahie from SLERA Protocot Table B-2-7Y
LS 1.50E+00 USLE length-slope factor (unitless) (default value for representative watershed from SLERA Protocol Table B-2-7%)

C 7.00E-01 USLE cover managemnent factor (unitless)(Vahie based on agricultural row cropland from SLERA Protocol Table B-2-7)

PF LOOE+00 USLE supporting practice factor (unitless) (Assumes no erosion control measures are in place)
9.07E+02  Units conversion factor (kg/ton)

4.05E+03  Units conversion factor (m’/acre)

SDh 8.5SE-02 Watershed sediment delivery ratio (unitless
SD=a*(Ay®
a 1.20E+00  Empirical intercept coefficient (unitless) (Vahie from Table B-2-8 based on watershed ara’)
Ay 1. S1E+09 Total watershed area receiving COPC deposition (m”) (Illinois Department of Agriculture. 2007. Land Cover of Ilinois. Available online at
h@‘//wwwag{.smtc.ilus/gg' tandcover99-00.htmikclass accessed {12/06/2010])
b 1.25E-01  Empirical slope coefficient (unitless) (default vahie from Table B-2-8)

'Based on other available data, silty loam soils such as those found i this watershed have K values ranging from 0.25 - 0.4,
*Majority of watershed area has slopes 0% - 10%, thercfore default value of 1.5 LS is used.
*Watershed area estimated to be receiving COPC is between 10 and 100 square miles,




Table B2-4. Methylene Chloride Water Body Concentration

Cow =Ly /[VE* £+ * Ay *(dy, +d.)]

€ ot 6.04E-13  Total water hixly COPC concentration, including water column and bed sediment (mgL)
L, 3.56E+M_ Total COPC load to the water body (inchuding depasition, runoff, and ercsion) (gy1)
VI, 1.I2E+08  Average volumetric flow rate through water bady (m'/yr)
fo. 9.31E-01 _ Fraction of otal water body COPC concentration that occurs in the water column (unitless)
o= [(1 +Kd, *TSS * 10°) * d,/d ]/ [(} +Kd,, * TSS * | x 10%) * ./ + (g, + Kd,, * BS) * d,/d,]
foy = 1- 6
fiu 6.89E-02  Fraction of total water body COPC concentration that occurs in the benthic sediment (unitless)
Kd,, 7.50E-01  Suspended sediments/surface water partition coefficient {1/kg) (SLERA Protocol Table A-2-143)
S8 3J00E+02 Total suspended solids concentration (mg/L)(High value for range listed in SLERA Protocol Table B-2-1 0%
1.OOE-06  Units conversion factor (ka/mg)
d,. 4.05E-01 _ Depth of water column (m)”
de, 3.00E-02 Depth of upper benthic sediment tayer (n) (default value from SLERA Protocol Table B-2-10)
d, 4.35E-01 _Total water body depth (m) (Per SLERA Protocol Table B-2-10, d =d.+d,)
BS LOOE+00  Benthic solids concentration (g/cm’) (equivalent to ke/L) (default value from SLERA Protocol Table B-2-10)
Do 6.00E-01  Bed sediment porosity (Ly yo/Lygoen) (default value from SLERA Protocol Table B-2-10)
Kd,, 4.00E-01  Bed sediment/sediment pore water partition coefficient ( ) (SLERA Protocol Table A-2-143)
k., 2.26E+09 Overall total water body COPC dissipation rate constant (yr' '
Ko = fo PR+ £ * ke
e 9.31E-01 _ Fraction of total water body COPC concentration that occurs in the water column (unitless)
k, 1.93E+03_ Water column volatilization rate constant (yr')
i 6.80E-02  Fraction of total water body COPC concentration that occurs in the benthic sediment {unitless)
K, 3.28E+10  Benthic burial rate constant (yr")
A, S5.98E+07 Water body surface area (m")
Kk, 1.93E+03 Water column volatilization rate constant (yr")
k= K, /[d * (I +Kdy * TSS * 10%)]
K, 840E+02  Overall COPC transfer rate coefficient (mfyr)
d,. 4.05E-01  Depth of water columnn (m}
d,, 3.00E-02Depth of upper benthic sedimernt layer (m) (default value from Table B-2-12)
d, 4.35E-01 Total water body depth (m) (Per SLERA Protocol Table B-2-12,d,=d, +4d,)
Kd,., 7.50E-01  Suspended sediments/surface water partition coefficient (L/kg) (SLERA Protocol Table A-2-1 43)
T8S 3.00E+02_ Total suspended solids concentration (mg/L.
LOOE-06 __ Units conversion factor (kg/m;
K, 8.40E+02 Overall COPC transfer rate coefficient (miyr)
K= (K 4 [KG *HAR * T, 1 * g
K 9.33E+02 _Liquid-phase transfer coefficient (m/yr)
Kg 3.65E+04 _Gas-phase transfer coefficient (m/yr)
H 2,38E-03 Henry’s Law constant (am-m3/mol) (SLERA Protocol Table A-2-143)
R 8.21E-05 _Universal gas constant (am-m’/mol-K)
Ty, 2.98E+02 Water body temperature (K) (default value from SLERA Protocol Table B-2-13)
q 1LO3E+00 _ Temperature correction factor (unitless) (default value from SIERA Pratocol Table B-2-13)
K, 9.33E+02 _Liquid-phase transfer coefficient for flowing streams o rivers (m/yr)
K, =SQRT (10" *D, *u/d)*3.1536 x 10
D, 1.25E-05 _ Diffusivity of COPC in water (cm’/s) (SLERA Protocol Table A-2-143)
u 3.05E-01 _Current velocity (m/s)*
d, 4.35E-01  Total water body depth (m) (Per SLERA Protocol Table B-2-14,d, = d,. + d,,)
3.1SE+07 Units conversion constant (5/y1)
K 3.65E+04  Gas-phase transfer coefficient for flowing streams or rivers (m/yr) (default value from SLERA Protocol Table B-2-15)
N 3.28E+10 Benthic burial rate constant (yr')
k= [X. = A, *SD* 107 - V£ * TSS / (Ay *TSS)] * [TSS * 10°/ (BS *d,)
X, 2.54E+01_ Unit soil loss (kg/m-yr)
A 1L.SIE+0Y9 Total watershed area receiving COPC deposition (m?)
SD 8.55E-02  Watershed sedi delivery ratio (umitless
VE, 1.32E+08 _ Average volumetric flow rate through water body (m'fyr)
1SS 3.00E+02 Total suspended solids concentration (mg/L)
Ay 5.98E+)7 _ Water body surface area (m®)
BS 1.00E+00__ Benthic solids concentration (g/em’) (equivalent to kg/L) (default value from SLERA Protocol Table B-2-16)
d, 3.00E-02 _Depth of upper benthic sediment layer (m) (default value from SLERA Protocol Table B-2-16)
Notes:

'Assume pH = 8.0 based on water quality data provided by EPA Region 5

*Values found for data from Mississippi River near St. Louis range from 50-350 mg/L., therefore used high end of SLERA default range.
*Based on minimum depth required by Corps of Engincers

*Assume COPC does not dissipate based on Henry's Law constant of zero.

*Current velocity ranges from 3-7 ft/s based on information from several sources,
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Table B3-2. Toluene Soil Concentration

s =Ds*[1 - exp(-ks * tD)] / ks

Cs LBOE-AD6  Toluene concentration in soil (mg tol 50il)
D LOOEH2  Time period over which ition occurs (yr) (default value from SLERA Protocol Table B-1-1
Ds 4.37TE04 _ Deposition term (mg toluene/kg soil/yr)

Ds = 100/, * BD) * [F, (Dydv + Dywv) + (Dywp + Dydp) * (1 - F,)]
1.00E+02  Units conversion factor (mz-mg:‘m:-kg)

Z, 2.00E401_ Soil mixing zone depth (em) (per SLERA Protocol Table B-1-1, use 1 am for untilled and 20 cm tilled soil)
BD 1.50E+00 _Soil bulk density (g/em”) (default value from SLERA Protocol Table B-1 -1)
F, 1.OOE+00  Fraction of toluene air concentration in vapor phase (SLERA Protocol Table A-2-185)

Dydv + Dywv 1.31E04  Maximum ywly average total (wet+dry) dcpmuun from vapor phase from model (g/m* —yt)

ks 2&6!.402 Tolumc soil loss constant duc toall suil processes (yr’ J

Jks = ksg + kse + ksr + ksl + ksv
ksg LISE+01  Toluene loss constant dueto biotic and abiotic degradation (yr") (SLERA Protocol Table A-2- 185)
kse 0.00E+00_ Toluene loss constant dueto soil erosion (yr'') (default value from SLERA Protocol Table B-1 -2)
ksr 5.52E01  Toluene loss constant dueto surface runoff (yr-1)
ksl 0.00E+00_Toluene loss constant dueto leaching (yr')
ksv 2.24E+02 Toluene loss constant due to volatilization (yr”)
ksr S.S2E01  Toluene loss constant duc to surface runoff (yr-1)
Jksr=RO /(0,0 * Z) * {111 + (Kd, * BD/0,))}
RO 2.54E+01 _ Average annual surface runoff (cm/yr) (USGS)
0,, 2.00E01  Soil volumetric water content (mlJcm") (default value from SLERA Protocol Table B-1<4)
Z, 2.00E+01 Soil misirﬁ zone depth (em) (per SLERA Protocol Table B-1-4, use 1 em for untilled and 20 ¢m tilled s0il)
Kd, 1.40E+00 Soil-water partition coefficient (em'/g) (SLERA Protocol Table A-2-1 85)
BD 1.50E+00 _Soil bulk density (g/cm’) (default value from SLERA Protocol Table B-14)
ksl 0.00E+)0 _Toluene loss constant dueto leaching (yr )
Jkst= (P +1-RO- L)/ {0,, )/ 105, * 7, * [1.0 + (BD * Kd,/0,,)]}
P 1.02E+02 Annual average precipitation (cm/yr) (NOAA)
I 0.00E+00 _Average annual irrigation (cm/yr) (Assumed due to low i irrigation percentage in fllinois)
RO 2.54E+0]  Average annual surface runoff (cm/yr)

7.62E+01 Average annual evapotranspiration (cm/yr)
2.00E-01  Soil volumetric water content (mL/cm’) (default value from SLERA Protocol Table B- 1-3)

2.00E+01 _Soil mixing zone depth (em) (per SLERA Protocol Table B-1-5, use | am for untilled and 20 cm tilled soil)
1.50E+00 _Soil bulk density (g/em’) (default value from SLERA Protocol Table B-1-5)

|.4o[-:+oo Soil-watn- pam‘lien un:mcin:nl (em'/g) (SLERA Protocol Table A-2-185)

|v 1.24l:+02 Tolume bss. oonsmm ducm vo[auhzaum (yr-1)
Jksv=[3.1536 x 107* H/(Z *Kd,* R * T, * BD)] * [D, /Z,] * [1 - (BD/p,) - 0,,]
3.15E+07 _Units conversion factor (s/yr)

6.13E-03 Henry's Law constant (atm-m’/mol) (SLERA Protocol Table A-2-185)

2.00E+01 Soil mixing zone depth (am) (per SLERA Protocol Table B-1-6, use 1 em for untilled and 20 cm tilled soil)
1.40E+00 _Soil-water partition coefficient (cm’/g) (SLERA Protocol Table A-2-185)

8.21E-DS _ Universal gas constant (atm-m'/mol-K)

2.98E+02  Ambient air temperature (K) (default value from SLERA Protocol Table B-1-6)

1.50E+00_Soil bulk density (g/em’) (default value from SLERA Protocol Table B-1-6)

2,70E+00 _Solids particle density (g/cm’) ( default value from SLERA Protocol Table B-1-6)

9.72E-02 _ Diffusivity of toluene in air (cm/s) ( SLERA Protocol Table A-2-185)

2.00E01 Soil volumetric water content (ml/em') {default value from SLERA Protocol Table B-1-6)

] e |=m |H|= Nz
gp ol ;J




Table B3-3. Toluene Load to Water Body

Ly bupp+ Loy thertly v Ly

Ly

Loge

1.12E+04_ Total COPC load to the water body (inch ition, runoff, and erosion) (g/yr)

7.85E+03  Total (wet and dry) particle phase and wet vapor phase COPC direct deposition load to water body (g/yr)

Loge = A ™ [F, * Dwvp +(1-F, ) * Dwdpp}

5ggE+p7 Water bady surface area (') (Htinois Department of Agriculture. 2007. Land Cover of Iitinois. Available online at

- J/www.agr state. iLug/gi over99-00. himléichass acocssed [12/06/2010])

Fy LOOE+00  Fraction of COPC air in vapor phase (SLERA Protocol Tabie A-2-1 85)

Dwvp 1.31E-04 Yearly average wet deposition from vapor phase from model (over water bodyXg/m’-yr)

Dwilpm O.00E+00 _ Yeurly averape total (wet and dry) depusition from particle phase from model (over water bady) (i m-yr)

Loy

209803 Vapor phase COPC diffusion (dry deposition) load to water body (g/y7)

Lpe= (K, *F, *Cvp * LOX 10°VHAR*T,,))

p2

Loy

K, 8.38E+02 Overall transfer rate coefficient (myyr)

F, 1.00E+00 _ Fraction of COPC air concentration in vapor phase (SLERA Protocol Table A-2-185)
Cvp 6.25E-01_Yearly average air concentration from vapor phase from model (over water body) (mg/m’)
H 6.13E-03  Henry's Law constant (atm—m‘/mol) (SLERA Protocol Table A-2-1 85)

R 8.21E-05 Universal gas constant (atm-m’/mol-K)

Toi 2.98E+02 Water body temperature (K) (default value from SLERA Protocol Tabie B-2-3)

2.87E+03 _Runoff load from imperviaus sources | By}

Lis= A" (. * Dwvp + (1F,) * Dwdpp]

F, 1.OOEHX) Fraction of COPC air concentration in vapor phase (SLERA Protocet Table A-2-155)

Dwvp L3E-04_ Yearly average wet deposition from vapor phase from model (over water bodyXg/m’-yr)

Dwdpp O.00E+00 _ Yearly average total (wet and dry) deposition from particke phase from model (over water body) g/m’-y1)

A 2.18E+07 mpervious watershed area receiving COPC deposition (m?) (Hlinois Department of Agriculture. 2007. Land Cover of Illinois. Available online at

hatp//wyow agr state. ilus/gis/landcover99-00.htmlficlass acerssed [12/06/20107)

Lg

4.58E+02  Runoff load from pervious sources (&/yn)

Li = RO _*(A_ - A) “[(Cs * BD)(8,, + Kd, * BD)] = 0.01

2548401 Average anmual surface runoff (civ'yr) (USGS Groundwater Atlas of the United States: [lhnois, Indiana, Kentucky, Ohio, Tennessee available at

Lo hitpy/pubs.usgs.goviha/haT30/ch_K/k-regionalsum hirl)
A | SIE+00 Total watershed area receiving COPC deposition (m®) (Illinois Department of Agriculture. 2007. Land Cover of [inois. Available online at

§ http//www.agr.state. ilus/gis/landcover99-00. htmiiclass accessed 12/06/2010])

2.18E+07 !mpervious watershed area receiving COPC deposition (m’) (inois Department of Agriculture. 2007. Land Cover of IHinois. Available online at
J@J/www.ag[,smte.ﬂ.us/gg andcover99-00.html¥class aceessed [12/06/2010])

Cs L86E-06 COPC concentration in soil (mg/kg)
BD 1,50E+00 _Soil bulk density g/cm’) {default valie from SLERA Protocol Table B-2-5)
8,, 2.00E-01 _ Soil volumetric water content (mL/cm') (default vahue from SLERA Protocol Table B-2-5)
Kd, }.40E+00 Soil-water partition cocfficient (cm*/g) (SLERA Protocol Table A-2-185)

LOOE-02 Units comversion factor (kg-cnr/mg-m®)

Le

1.65E+01 Soil erosion load (g/yr)

Ly =X * (A, - A) *SD *ER * [(Cs *Kd, * BDY(D,, + Kd, * BD)] * 0.001

X. 2.54E+01  Unit soil loss (kg/m’-yr)

Ar 1.51E+09 _Total watershed area receiving COPC deposition (m”)

A 2.18E+07_ Impervious watershed area receiving COPC deposition (i)

S 8.55E-02  Watershed sediment delivery ratio (umitless

ER 3.00E+00__Soil enrichment ratio unitless) (Per SLERA Protocol Table B-2.6, value is [ for Inorganic COPC's and 3 for Qrganic COPC's)
Cs 1.86E-06 COPC concentration in soil (mg/kg)

Kd, 1.40E+00 _Soil-water partition cocfficiant (cm'/g) (SLERA Protocol Table A-2-185)

BD 1.50E-+00__Soil bulk density (g/cm’) (default value from SLERA Protocol Table B-2-6)

[ 2.00E-01 _ Soil volumetric water content (ml/em’) (default value from SLER A Protocol Table B-2-6)

1.OOE-03 _ Units conversion factor {, g'mg)

Ly

0.00E+00 _Internal transfer koad (g/yr) (default vahie from SLERA Protocal Section 3.1 1.2.1)

X,

2.54E+01 _ Unit soil loss (kg/m’yr)

X. =RF *K * L8 * C * PF * (907.18/4047)

RF 3.00E+02  Universal Soil Loss Equation (USLE) rainfall (or erosivity) factor orh (Highest value from range listed in SLERA Protocol Table B-2-7)
K 3.60E-01 USLE erodibility factor (totvacre) (Default value from SLERA Protocol Table B-2-7)
LS 1.50E+00 USLE length-slope factor (unitless) (default vatue for represenative watershed from SLERA Protocol Table B-2-7%)
[ 7.00E-01 _USLE cover management factor (unitless)}(Value based on agricultural row cropland from SLERA Protocol Table B-2-7)
PF LOOE+00 USLE supporting practice factor (unitless) (Assumes no erosion control measures are in place)
9.07E+02 _Units conversion factar (kg/ton)
4.05E+03 _Units conversion factor (m’/acre)
SD 8.55E-02 Watershed sediment ddlivery ratio (unitless)
SD=a*(A)”°
a 1.20E+00 Empirical intercept coefficient (unitless) (Vahie from Table B-2-8 based on watershed area®)
A 1. SIE+09 Total watershed area receiving COPC deposition (m’) (Tllinois Department of Agriculture. 2007. Land Cover of Iilinois, Available online at
</ www.agr.state. ilus/gis/landcover99-00.himl#class accessed 12/06/2010])
b L25E-01 _Empirical siope coefficient (unitiess) (default vatus from Tablc B.2.8)
Notes:

! Based on other available data, silty boam soils such as those found in this watashed have K. values ranging from 0.25 - 0.4.
*Majority of watershed area has slopes 0% - 10%, therefore default vahue of 1.5 LS is used.
’ Watershed area estimated to be receiving COPC is between 10 and 100 square miles.



Table B3-4. Toluene Water Body Concentration

Cow =L/ IVE* £ Tl ® Ay * (A, +d)]

Cotor 4.17E-14_ Total water bty COPC concentration, inchuding water column and bed sediment (my/L)

Ly LIZEHM Total COPC load o the water bady (including deposition, rmoff, and crosion) (@)

VI, LIE+0A  Average volumetnic flow rale through water body (m'/yr)
f,. 6.86E-01 Fraction of total water body COPC concentration that occurs in the water column {unitless)
£ = [(1+Kdy, * TSS * 10°) * d, /d, ]/ [(| +Kd * TSS * 1 x 10°) * d /d, + (g, + Kd, * BS) *d./d.]
fy=1-f.
£ 3.14E-01  Fraction of total water body COPC concentration that occurs in the benthic sediment (unitless)
Kd,, 1.OSE+0L _ Suspended sediments/surface water partition coefficient (L/kg) (SLERA Protocol Table A-2-185)
TSS 3.00E+02 _ Total suspended solids concentration (mg/L)(High value for range listed in SLERA Protocol Table B-2-10%)
1.00E-06 _ Units conversion factor (kg/mg)
d,. 4.0SE-01 _ Depth of water column (m)*
d, 3.00E-02  Depth of upper benthic sedi layer (m) (default value from SLERA Protocol Table B-2-10)
d, 4.35E-01 Total water body depth (m) (Per SLERA Protocol Table B-2-10, d=d,.+d,)
BS LODE+00 Benthic solids concentration (g/cm’) (equivalent to ky/L) (default value from SLERA Protocol Table B-2-10)
&, 6.00E-01  Bed sedi Porosity (L, we/Lygmes) (default value from SLERA Protocol Table B-2-10)
Kd,, S.60E+00  Bed sediment/sediment pore water partition coefficient ( } (SLERA Protocol Table A-2-185)
Ky LOJE+19  Overall total water body COPC dissipation rate constant o)
k=L kB Yk
f,. 6.86E-01  Fraction of total water body COPC concentration that occurs in the water column {umiithess)
k, 1.92E+03 _ Water column volatilization rate constant (yr')
fin 3.14E-0!  Fraction of total water body COPC concentration that occurs in the benthic sediment (urnitless)
ke 3.28E+10  Benthic burial rate constant {yr")
Al S5.98E+07  Water body surface area (m”)
k. L92E+03 _Water column volatilization rate constant (yr")
k =K. /[d *(1+Kd, *TSS * 10°)]
K, 8.38E+02  Overall COPC transfer rate coefficient (m/yr)
d,. 4.05E-01  Depth of water column {m)
&y 3.00E-02  Depth of upper benthic sediment Laver (m) (default value from Tabie B-2-12)
d, 4.35E-01 Total water body depth (m) (Per SLERA Protocol Table B-2-12, d.=d,. +d,)
Kd,, 1.0SE+01 Suspended sediments/surface water partition coefficient (L/kg) (SLERA Protocol Table A-2-1 85)
1ss 3.00E+02  Totals solids concentration (mg/L)

LOOE-06  Units conversion factor (ke/m,

K, 8.38E+02  Overall COPC transfer rate coefficient (miyr)
K= K (R CHIR T g T

K 8.02E+02 Liquid-phase transfer coefficient (m/yr)

K, 3.65E+04 Gas-phase transfer coefficient (m/yr)

H 6.13E-03 Henry's Law constant (atm-m’/mol) (SLERA Protocol Table A-2-185)

R 8.21E-05 _ Universal gas constant (atm-m’/mol-K)

Tox 2.98E+02  Water body temperature (K) (default value from SLERA Protocol Table B-2-13)

q 1.03E+00 TnﬂEruujre correction Esctor (unitless) (default value from SLERA Protocol Table B-2-13)
K, 8.02E+02  Liquid-phase transfer coefficient for flowing streams or rivers (m/yr)
K;.=SQRT (10" * D, *u/d) *3.1536 x 10°

D, 9.23E-06 _ Diffusivity of COPC in water (cm’/s) (SLERA Protocol Table A-2-185)

u 3.05E-01 _Current velocity (mvs)*

d, 4.35E-01 Total water body depth (m) (Per SLERA Protocol Table B-2-14, d, =d,. +d,)

3.15E+07 Units coaversion constant (s/yr)

K L6SE+M  Gas-phase tramsfer coefTicient for flowing streams or rivers (m/yr) (defaull value from SLERA Protocol Table B-2-15)
K, 3.286+10 _Benthic burial rate constant (yr’)
K =[X * A *SD * 10’ - VE * TSS / (Ay *TSS)] * [TSS * 10°/ (BS * dhy]
X, 2.54E+01 _ Unit soil loss (kg/m’-yr)
Ay LSIE+)9 Total watershed area receiving COPC deposition (m”)
S 8 55E-02  Watershed sedi delivery ratio {unitless)
Vi, 1.32E+08 _Average volumetric flow rate through water body (m’/yr)
188 3.00E+02 _Total suspended solids concentration mg/l)
Ay S.98E+)7_ Water body surface area (m”)
BS 1.OOE+00 _ Benthic solids concentration (g/em’) (equivalent to kg/L) (default value from SLERA Protocol Table B-2-16)
s 3.00E-02  Depth of upper benthic sediment layer (m) (default value from SLERA Protocol Table B-2-16)
Notes:

! Assume pH = 8.0 based on water quality data provided by EPA Region §

*Values found for data from Mississippi River near St. Louis range from 50-350 mg/L, therefore used high end of SLERA default range.
* Based on minimum depth required by Corps of Engineers

* Current velocity ranges from 3-7 f/s based on information from several sources,
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Table B4-2. Benzo(a)anthracene Soil Concentration

Cs = s * |1 - expi-ks * ID})] / ks

Cs J98E-08

D LOOE+02

1ASE-08

COPC concentration in soil (mg COPC /kg soil)
Time period over which sition occurs (yr) (default value from SLERA Protocol Table B-1-1)

Deposition term (mg COPC/kyg soiliyr)

s
Ds = 100/(Zs * BD) * [Fv (Dydv + Dywy) + (Dywp + Dydp) * (I - Fv)]

100402 Units conversion factor (m*-mg/cm’-kg)
VA 2.00E 101 Soil mixing zone depth (cm) (per SLERA Protocol Table B-1-1, use I ¢m for untilled and 20 om tilled s0il)
BD 1.50E+00__ Soil bulk density (g/em’) (default value from SLERA Protocol Table B-1-1)
F, 8.81E-01  Fraction of COPC air concentration in vapor phase (SLERA Protocol Table A-2-19)
Dydv * Dywv  5,00E-09 Maxi yearly avernge total (wetrdry) deposition from vapor phase from model lgm:-yr]
: 3.60L-10 _Maximum yearly average total (wet “dry) deposition from particle phase from model (g/m’-yr)
lks 3.72E-01 COPC soil loss due to all soil processes (yr')
Jks ks~ kse + ksr ksl i ksv
ksg 3.72E-01 COPC loss constant duc to biotic and abiotic degradation (yr“} (SLERA Protocol Table A-2-19")
kse 0.00E+00  COPC loss constant due to soil erosion {yr") (default value from SLERA Protocol Table B-1-2)
ksr 3.26E-04 COPC loss constant due to surface runoff (yr-1)
ksl 0.00E+00 _COPC loss constant due 1o leaching (yr')
ksy 181E-05 COPC loss constant due to volatilization (yr'')
Jkse 3.26E-04 COPC loss constant due to surface runofT (yr-1)

fksc - RO (0, * 2 * (1)1 + (Kd, * BD/)]}

Average annual surface nunoff (em/yr) (USGS Groundwater Atlas of the United States: Nlinois, Indiana,

i 2S4E01 e ontucky, Ohio, T available at_hitp://pubs usgs.gov/ha/ha730/ch K/k-regionalsum.himl)
0, 2.00E-01_Soil volumetric water content (ml/em’) (default value from SLERA Protocol Table B-1-4)
2 2.00E+01_ Soil mixing zone depth (cm) (per SLERA Protocol Table B-1-4, use | cm for untilled and 20 cm tilled soil)
Kd, 2.60E+03 _Soil-water partition coefficient (cm /) (SLERA Protocol Table A-2-19°)
BD 1.50E +00  Soil bulk density ( cm"} (defoult value from SLERA Protocol Table B-1-4)
kst 0.00E+00 _COPC loss constant due 1o leaching (yr')
ksl = (P +1-RO- E,)/ (B, *Z,*[1.0 + (BD * Kd, / 0,,)]}
P 1.02E+02 _Annual average precipi {cmi/yr) (NOAA)
I 0.00E+00 A\:cﬂ!p: annual irriga_tinn (cm/yr) (Baes Reference to SLERA Protocol Table B-1-5, Assumed due to low
irrigation | ge in lllinois)
RO 2.54E+01 Average annual surface runoff (cm/yr) (USGS Groundwater Atlas of the United States: Mllinois, Indiana,
Kentucky, Ohio, Tennessee available at hitp/pubs.usps. gov/ha/ha730/ch k/k-regionalsum.html)
E, 7.62E+01  Avernge annual piration (cm/yr)
[N 200E-01 _Soil volumetric water content (m/cm’) (default value from SLERA Protocol Table B-1-5)
Z, 2.00E-01 _Soil mixing zone depth (em) (per SLERA Protocol Table B-1-5, use | cm for untilled and 20 cm tilled soil)
BD 1.S0E+00 _ Soil bulk density (g/em’) (default value from SLERA Protocol Table B-1-5)
Kd, 2.60E+03 _ Soil-water partition coefficient (cm /g) (SLERA Protocol Table A-2-19°)
ksv 1L.81E-05

ksv = [3.1536 x 10" * H/(Z, * K4, * R * T, * BD)] * [D, / Z] * [1 - (BD/p,) - 0,.]

3.ISE+07 _ Units conversion factor (s/yr)

H 3.62E-06 _ Henrys Law constant (atm-m'/mol) (SLERA Protocol Table A-2-19)

F 4 2.00E+01  Soil mixing zone depth (cm) (per SLERA Protocol Table B-1-6, use | em for untilled and 20 cm tilled soil)

Kd, 2.60E+03 _Soil-water partition coefficient (cm/g) (SLERA Protocol Table A-2-10%)

R 8.21E-05 Universal gas (atm-m/mol-K)

T 2.98E+02  Ambient air temp (K) (default value from SLERA Protocol Table B-1-6)

BD L.SDE+H00  Soil bulk density @:cm‘] (default value from SLERA Protocol Table B-1-6)

o 2.70E+00 _Solids particle density (w/cm’) ( default value from SLERA Protocol Table B-1-6)

D, 247E-02  Diffusivity of COPC in air (cm™/s) ( SLERA Protocol Table A-2-19)

0, 2.00E-01  Soil volumetric water content (mL/cm’) (default value from SLERA Protocol Table B-1-6)
'Assume ND = 0,

ZAssume pH = 6.8 based on USGS data on Casey Fork near Mount Vernon




Table B4-3. Benzo(a)anthracene Load to Water Body

Li=lppt Loy thytLev L+ 1
| 4.98E-01  Total COPC vaul to the water pody (including deposition, runoff, and crosion) (p/vr
Lypy 2.66E-01  Total (wet and dry) panticle phase and wat vapor phase COPC direct ds load to water body (g/yr)

Lopr = A * [F, * Bwvp + (I-F,) * Dwdpp]

Water body surfice area (m’) (Illinois Department of Agriculture. 2007. Land Cover of Ninois. Available onlme 2t

A, 5.98EH)7 red (m
hllnJ/www.ag.stmc.u.us/ggs/landcova‘)‘)-uﬂ.hlmbklms accessed [12/06/2010])

F, 8.B1E-0!  Fraction of COPC air concentration i vapor phase (SLERA Protoco Table A-2-19)

Dwvp S.00E-09 _Yearly average wet deposition from vapor phase from model (over water body)(ym:Ayr)

Dwdpp 3.60E-10  Yeurby aversec total (wet and dry) deposition from purticle phase from modd (over water hedy) (p/m’-yr)

Loy

0.00E+00 _ Vapor phase COPC diffusion (dry deposition) load 10 water body (g/yr)’

= (K, *F, *Cvp * LOx 10°Y(HART.))

X 6.I8E+0  Ovorall trasfer rate coeflicien? (mive) ]
WF HBIE-01  Fruction of COPC air concontrution in vapor phuse (SLERA Protocol Tahle A-2-19)
Cwp QOOE+M)_ Y carly average sir concemiration firn vapor phase fiom modd (over wates bady) (/)
H 362606 Hory's Law entstant (stm-m'/mol) (SLERA Protocol Table A-2-19) :
R 821E-05 _ Universal p constant (sten-u' /ool K) 3
T 29HE+02  Water body tomperature (K) (defimb value from SLERA Protocn! Teble B-2-33
Ly 9.71E-02  Runofl koad from impervions sources (g/yr)
Ly = A7 [, * Dwvp + (I-F,) * Dwdpp]
F. 8 81E-01 _ Fraction of COPC air concentration in vapor phase (SLERA Protocol Table A-2-19)
Dwvp S.00E-09  Yearly average wet deposition from vapor phase from modd (over water body}g/m’-yr)
Dwdpp 3.60E-10 _ Yearly average total (wet and dry) depovition from perticle phase trom modd (over water body) (p/m’-yr)
A 2.18E+07 mpurvious watershed area receiving COPC deposition {m°) {inois Department of Agriculture. 2007, Land Cover of Rlinois. Available online at
htipe/fwww agr.stae. il us/ginlandeover99-00. htmcloss sccesaed [12/06/20101)
Ly S.79E-03 Runofl boad from pervious sources (g/yr)

Ly =RO *(A) - A) * [(Cs * BD)(D,, + Kd, * BD)] * 0.01

Average annual surface rmolT (cn/yr) (USGS Groundwater Atlas of the United States: litinois, fdiana, Kentucky, Ohio, Tennessee available at

RO ZIEOL  ipubs.usgs. gov/hhaTI0ich Kk regionalsum him)
A 1LSIE+09 Total watershud arca receiving COPC deposition (m’) (Hlinois Department of Agriculture, 2007, Land Cover of Iinois, Available online at
- " bitpJ/www.agr state. il ug/gis/landeover99-00. limbclass accessod 12/06/2010]
A 2.18E+07 Imparvious watershed arca receiving COPC deposition (') (Mhinois Department of Agriculture. 2007. Land Cover of Dlinois. Available online at
! ) hitp//www.agr.state it uy/gislandcover99-00. htmbclass accessed [12/06/2010])
Cs 3.9¥E-08  COPC concentration in soi} (mg/kg)
BD L.S0E+00 __Soil bulk density (g/cm’) (default value from SLERA Protoco! Table B-2-5)
™ 2.00E-01 _ Soil volumetric water content (mL/em’) (default value from SLERA Protocot Table B-2-5)
Kd, 2.60E+03 _ Soil-water partition cocfficient (cm’/g) (SLERA Protocol Table A-2-1 9)
1L.0OE-02 _ Units conversion factor (ky-can’/mg.ur)
Ly 1.29E-01__Soil crosion boad (g/y7)
Lp=X *(A -A)*SD*ER*{(Cs * Kd, * BDY(0,, + Kd, *BD)) * 0.001
X, 2.54E+01 Uit soil loss (kg/m’-yr)
A 1.SIE+09 Total watcrshod area receiving COPC deposition (mg) (Mlinois Department of Agriculture. 2007. Land Covar of Nlinois. Available online at
& - hmd/www.ggz.slmc.il.us/g's/landcova‘)Q-OO.hthcl&ss accessed [12/06/2010])
A 218E+07 Impervious watershed area roceiving COPC duposition () (TMinois Depastment of Agriculture, 2007. Land Cover of linois. Available online at
' . htqz://www.ag&at(:il.us/g's/lan&:nvu‘)’?—(ﬁhtmlﬂclms aceessed [12/06/2010])
SD 8.55E-02  Watershed sediment delivery ratio (unitless
ER LODEHK)  Soil enrichment ratio {unitlcss) (Per SLERA Protocol Table B-2-6, value is | for Inorganic COPC's and 3 for Organic COPC's
Cs 3.98E-08 COPC concentration in soil mp/kg
Kd, 2.60E+03  Soil-water partition coefficient (c’/g) (SLERA Protocol Table A-2-1 N
BD 1.50E+00 _ Soil bulk dansity (g/em’) (default value from SLERA Protocol Table B-2-6)
9, 2.00E-01 _ Soil volumetric water content (mL/cm’) (default value from SLERA Protocol Table B-2-6)
LOOE-03 _ Units comversion factor (w/my)
Ly O.00E+00  lntermal tronsfir boad (g'vr) (defimlt vahue from SLERA Protocol Soctwem 3.11.2.1)
X, 2.54E+01  Unit soil loss (kg/m’-yr)

X, = RF *K *LS * C * PF * (907.18/4047)

RF 3.00E+02  Universal Soil Loss Equation (USLE) rainfall (or evosivity) factor (yr'') (Highest value from range listed in SLERA Protocol Table B-2-7)
K 3.60E-01 USLE factor {ton/acre) (Default vakue from SLERA Protocol Table B—2»7:)
LS 1.50E+00 USLE kength-slope factor (umitless) (default vatue for P ive hed from SLERA Protocol Table B-2-7")
C 7.00E-01  USLE cover management factor mitiess) Value based on agricultural row cropland from SLERA Protocol Table B-2-7}
PF LOOE+00 USLE supporting practics factor (unitless) (Assumes o erosion control messures are in place)
9.07TE+02 _Units conversion factor (kg/tony
4.05E+03 _ Units conversion factor (m*/acre)
SD 8.55E-02  Watershed sediment delivery Tatio (unitless
SD=a*(A)"
a 1L.20EX)0 _ Empirical mtercept coefficient {unitless) (Value from Table B-2-8 based on watershed area®)
A, LSIEH9 Total watershedd area ‘recciv‘ing COPC deposition (m) (Blinois Department of Agriculture. 2007, Land Cover of Nlinois. Available online at
hitpy/www.agr.state.il.us/gisandcover99-00.htmbfclass accessed 12/06/2010])
b 1.25E-01 Empirical slope coefficient (unitless) (defeult vahie from Table B-2-8)
Notes:

' Assume vapor phase COPC diffusion Joad 1o water body is zaro for Benzo(a)anthracene.

? Based on other available data, silty loam soils such as those found in this watershed have K values ranging from 0.25 - 0.4.
> Magority of watershed area has slopes (% - 10%, therefore default vatue of 1.5 LS is used.

* Watershed area estimated 10 be receiving COPC is between 10 and 100 square miles,



Table B4-4. Benzo(a)anthracene Water Body Concentration

Cout = Lo /[VE * £+ oy * Aw * (A + 4)]

€ ot 5.87E-19 Total water body COPC concentration, including water column and bed sediment (mg/L)
Ly 4.98E-01  Total COPC load to the water body (including deposition, runofl, and erosion) (g
Vi, 1.32E+08  Average volumetric flow rate through water body (m’/yr)
e 8.82E-03  Fraction of total water body COPC co ion that occurs in the water column (unitless)
feo = [(1 + Kdy * TSS * 10°) ¢ d/d, ]/ [(1 + Kd,, * TS5 * I x 10°) * 4 /d, + (B, + Kdy, * BS) * dy/d,]
fn=1-fn
fir 9.91E-01  Fraction of total water body COPC concentration that occurs in the benthic sediment {unitless)
Kd,, 1.95E+)4 Suspended sediments/surface water partition coefficient (L/kg) (SLERA Protoco! Table A-2-19")
1SS 3.00E+02 Total suspended solids concentration {mg/LYHigh value for range listed in SLERA Protocol Table B-2-10)
1OOE-06 _Units conversion factor (kg/mg)
dye 4.05E-01 Depth of water column (m)°
dpy 3.00E-02  Depth of upper benthic sediment layer (m) (default value from SLERA Protocol Table B-2-10)
d, 4.35E-01  Total water body depth (m) (Per SLERA Protocol Table B-2-10, dy = do + di)
BS 1.0OE+00  Benthic solids ion (g/cm’) (equivalent to kg/L) (default value from SLERA Protocol Table B-2-10)
Oy 6.00E-0]  Bed sediment porosity (Lynir/L sutimer) (default value from SLERA Protoco] Table B-2-10)
Kdys 1.04E+04 Bed sediment/sediment pore water partition coefficient {L/kg) (SLERA, Protocol Table A-2-19')
Kot 3.25E+10 Overall total water body COPC dissipation rate constant (yr')*
Ko =Btk t 6 * Ky
fue 8.82E-03  Fraction of total water body COPC concentration that occurs in the water column {unitless)
k. 2.04E+00 Water column volatilization rate constant (yr')
fin 9.91E-01  Fraction of total water body COPC concentration that occurs in the benthic sediment (unitless)
Ky, 3.28E+10 Benthic burial rate constant (yr")
Ay S.98E+07 Water body surface area (m’)
k, 2.04E+00  Water column volatilization rate constant (yr'')

k =K, /[d, * (1 + Kd,, * TSS * 107)]

K, 6.09E+00 Overall COPC transfer rate coefficient {m/yr)
doe 4.05E-01  Depth of water column (m})
dy, 3.00E-02 Depth of upper benthic sediment layer (m) (default value from Table B-2-12)
d, 4.35E-01 Total water body depth (m) (Per SLERA Protocol Table B-2-12,d,=d,, + d)
Kd,, 1.95E+04 Suspended sediments/surface water pattition coefficient (L/kg) (SLERA Protocol Table A-2-19)
TSS 3.00E+02 _Total suspended solids concentration (mg/L)
1.ODE-06 _ Units conversion factor (lg/mg)
K, 6.09E+00 Overall COPC transfer rate coefficient (m/yr)

K, = (KL-l +[Kq * H/R * ka)]-l)-l *q (Twk-263)

K, 6.58E+02  Liquid-phase transfer coefficient (m/yr)

Ky 3.65E+04 _ Gas-phase transfer coefficient (m/yr)

H 3.62E-06  Henry's Law constant (atm~m3/mol) (SLERA Protocol Table A-2-19)

R 8.21E-05 Universal gas constant (atm-m*/mol-K)

Tox 2.98E+02  Water body temperature (K) (default value from SLERA Protocol Table B-2-13)

q 1.03E+00 _Temperature correction factor (unitless) (defanit value from SLERA Protocol Table B-2-13)
Ky 6.58E+02  Liquid-phase transfer coefficient for flowing streams or rivers {m/yr)

Ki=SQRT (10* * D, *u/d,) * 3.1536 x 107

D, 6.21E-06  Diffusivity of COPC in water (cm%/s) (SLERA Protocol Table A-2-19)
u 3.05E-01 _Current velocity (m/s)*
d, 4.35E-01 Total water body depth (m) (Per SLERA Protoco! Table B-2-14,d,=d,. + d)
3.15E+07  Units conversion constant (s/vr)
Ka 3658+ Gas-phase transfer coefficient for flowing streams or rivers (n/yr) (default value from SLERA Protocol Table B-2-15)
ky 3.28E+10 Benthic burial rate constant (yr')

ky = [X, * A, * 8D * 10° - VE, * TSS / (A * TSS)] * [TSS * 10°/ (BS *d,.]

X, 2.54E+01  Unit soil loss (kg/m’-yr)

AL 1.51E+09 Total watershed area receiving COPC deposition (m?)

SD 8.55E-02  Watershed sedi delivery ratio (unitless)

Vi, [.32E+08 _Average volumetric flow rate through water body (m’/yr)

TSS 3.00E+02 Total suspended solids cc ion (mg/L)

Aw 5.98E+)7 Water body surface area (m’)

BS 1.00E+00 _Benthic solids concentration (g/cm’) (equivalent to kg/L) (default value from SLERA Protocol Table B-2-16)
Ao 3.00E-02  Depth of upper benthic sediment tayer (m) (default value from SLERA Protocol Table B-2-16)

Notes:

! Assume pH = 6.8 based on USGS data on Casey Fork near Mount Vernon

?No data available for location of deposition, therefore used high end of SLERA default range.
* Assumed based on USGS data from Casey Fork near Mount Vernon,

* Assumed based on USGS data from Casey Fork near Mount Veron,
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Table B5-2. Benzo(a)pyrene Soil Concentration

“s = Ds * |1 - expi-ks * 1D}] / ks

Cs 9.47E-09

COPC concentration in soil (mg COPC/kg soil)

1D 1.OOE+02  Time period over which ition occurs (default value from SLERA Protocol Table B-1-1)

4.52E-09

Deposition term (mg COPC/kg soil/yr)

Ds
Ds - 100/(Zs * BD) * [Fv (Dydv + Dywv)  (Dywp * Dydp) * (1 - Fv)]

LOOE+02 _ Units conversion factor (m’-mg/cm’-kg)
7, 2.00E+01  Soil mixing zone depth (¢m) (per SLERA Protocol Table B-| -1, use | cm for untilled and 20 cm tilled soil)
BD 1.50E+00 _Soil bulk density {g/em’) (default value from SLERA Protocol Table B-1-1)
E, 2.65E-01  Fraction of COPC air concentration in vapor phase (SLERA Protocol Table A-2-20)
Dvdv + Dywv  1.04E-09 Maxi yearly average total (wet' dry) deposition from vapor phase from model (g/m’-yr)
; 1.47E-09_ Maximum yearly average total {wet+dry) deposition from particle phase from model (g/m —yr)
ks 4.77E-01__COPC soil loss constant due to all soil processes (yr')
Iks - ksg + kse + ksr + ksl + ksv
ksg 4.77E-01 _COPC loss constant due to biotic and abiotic degradation (yr') (SLERA Protocol Table A-2-20')
kse 0.00E+00_ COPC loss constant due 1o soil crosion (yr'') (default value from SLERA Protocol Table B-1-2)
ksr R.74E-05  COPC loss constant duc to surface runoff (yr-1)
ksl 0.00E+00 _COPC loss constant due 1o leaching (yr')

ksv

“8.74E-08

COPC loss constant due to volatili

CI'C loss constant due to surface runoff (yr-1)

ksr ]
Iim “RO/{8, * Z)* {11+ (Kd, * BD®,,)]}

RO 2.54E+01

Average annual surface runoff (cm/yr) (USGS Groundwater Atlas of the United States: Illinois, Indiana,
K ky, Ohio, T available at_htp//pubs.usgs.gov/haha730/ch_k/k-regionalsum, html)

0, 2.00E-01

Soil volumetric water content (mI/cm’) (default value from SLERA Protocol Table B-1-4)

2.00E+01

Soil mixing zone depth (¢m) (per SLERA Protocol Table B-1-4, use | cm for untilled and 20 cm tilled s0il)

Z,
Kd, 9.69E+03

Soil-water partition coefficient (cm /g) (SLERA Protocol Table A-2-20°)

BD 1.50E+00

ksl 0.00E+00

Soil bulk density (g/cm’) (default value from SLERA Protocol Table B-1-4)

COPC loss constant due to leaching (yr”')

Jist=(P +1-RO-E)/ {0, *Z, *[1.0+ (BD * Kd, / O,0)]}

P 1.02E+02

Annual average precipitation (cm/yr) (NOAA)

1 0.00E+00

Average annual irrigation (cm/yr) (Baes Reference to SLERA Protocol Table B-1-5, Assumed duc to low
irrigation percentage in Illinois)

RO 2.54E+01

Average annual surface runofT (emiyr) (USGS Groundwater Adlas of the United States: Illinois, Indiana,
K ky, Ohio, T available at_http://pubs usgs.gov/haha730/ch_k/k-regionalsum.html)

E, 7.62E+01 Averge annual evapotranspiration (cm/yr)
0, 2.00E-01_Soil volumetric water content (ml/em’) (default value from SLERA Protocol Table B-1-5)
Z, 2.00E+01 _Soil mixing zone depth (cm) (per SLERA P, | Table B-1-5, use | cm for untilled and 20 cm tilled soil)
BD 1.SOE+00  Soil bulk density {_g.'cm‘} (default value from SLERA Protocol Table B-1-5)
9.69E+03 _Soil-water partition coefficient (cm’/g) (SLERA Protocol Table A-2-20°)
kluv 9.88E-07

ksv = [3.1536 x 10" * H/(Z,* K4 *R* T, * BD)) * [D, /Z,] * [1 - (BD/p,) - 0,,]

%) - B

3.15E+07

Units conversion factor (s/yr)

8.36E-07

Henry's Law constant (atm-m/mol) (SLERA Protocol Tablc A-2-20)

2.00E+01

Soil mixing zone depth (cm) (per SLERA Protocol Table B-1-6, use | cm for untilled and 20 cm tilled 50il)

9.69E+03

Soil-water partition coefficient (cm /g) (SLERA Protocol Table A-2-20°)

8.21E-05

Universal gas (atm- 3Jmol-l<)

2.98E+02

Ambient air temperature (K) (default value from SLERA Protocol Table B-1 -i)

1.S0E-00

Soil bulk density (g/em’) {default value from SLERA Protocol Table B-1-6)

2.70E+00

Solids particle desity (g/cm’) ( default value from SLERA Protocol Table B-1-6)

2.18E-02

Diffusivity of COPC in air (cm/s) ( SLERA Protocol Table A-2-20)

clEP el RE

2.00E-01

Soil volumetric water content (mL/cm’) (default value from SLERA Protocol Table B-1-6)

!Assume ND = 0.

*Assume pH = 6.8 based on USGS data on Casey Fork near Mount Vernon




Table B5-3. Benzo(a)pyrene Load to Water Body

Li=lpp r by tlat b 4 b+ L

Ly 1.42E-01  Total COPC load to the water body (inchiding deposition, runofl; and ermsion) (givr)
Ly, 8.11E-02  Toal (wet md dry) panicle phasc and wet vapor phase COPC direct deposition load to water body {gm
Lpw = A *(F, * Dwvp + (I-F,) * Dwdpp]
A 5.9xE+7  Water body surface aren (m’) (Ilinois Deparmant of Agriculture, 2007, Land Cover of Blinois. Available online 2t
- N hetp://worw. agr. tate il uy/gis/landceover99-00.htmbffclass sceessed [12/06/2010])

F, 2.65E-01  Fraction of COPC air concentration in vapor phase (SLERA Protocol Table A-2-20)
Dwvp LOAE-09  Yearly average wot deposition from vapor phase from moded (over water bodyN(g/m’-yr)
Dhadpp 147609 Yearly avarape total (wet and drv) dhgwmition frum prerticle phase from modd (over water body) (g/ns-yr)
Lpy 0.00E+06  Vapor phase COPC diffusion (dry deposition) load to water bady (g/yr)’
Loy = (K *F. *Cvp * LOx WPWHARTT.L) .
N K, JAZEHN  Overall wramsifier rate: I (mhr) e
F, LASE-01  Fraction of COPC air i vapor phase (SLERA Protocol Tuble A-2-20)
Cwp. D.00E+0) _ Yearly averape sir concentration from vapor phase from modd (over witer boddy) {mg/m')
H $36E07  Henrys Law constant (atm-m’/mol) (SLERA Protocol Toble A-2-201 :
ki B2IE05  Universal gas constant (ati-m'fmol-K) I
T 19BEHI2  Witer body temperature (K) (defibt vabue fiom SLERA Profocol Tabke B-2-3)
Ly 2.96E-02 Runoff load from impervious sources (g/yr)
Ly = A *[F, * Dwyp + (1-F, ) * Dwdpp]
F, 2.65E-01__ Fraction of COPC air concentration in vapor phase (SLERA Protocol Table A-2-20)
Dwvp LIME-D9  Yeary avarage wet deposition from vapor phase from modet (over water body)(g/m’-yr}
Dwdpp LA7E-09  Yearly average total (wet and dry) deposition from panticle phase from modd (over water body) (/m’yr)
A 2.18E+07 Impervious wulmM area receiving COPC deposition (m®) (inois Depariment of Agriculture. 2007. Land Cover of Dlinois. Available online at
hitp/fwrww. s state. it ue gislandooverd9-00, lmielas accessed [ 12706720 10
Ly 3.70E-04 _ Runoff Yoad from pervious sources (g/yr)
L, =RO *(A; -A) *[(Cs *BD)/(6,, + Kd, * BD)] *0.01
RO 2.54E+01 Average annual surface nmofY (cm/yr) (USGS Groundwater Atlas of the United States: Dlinois, Indiana, Kantucky, Ohio, Tenmessee available al
bittp://pubs.usgs.gov/t 730/ch_k/k s htmly

| SIE+09 Total watershed arca receiving COPC deposition (m°) (Hlinois Department of Agriculture. 2047, Land Cover of Blinois. Available onfine at

hngJ/www,ag.sane.il.m/g’s/lmd:ovu‘)?l)()mnﬂ#clnss accessed [12/06/20101)

A

A, 2.18E+07 | mpervious watershed arca receiving COPC deposition (m®) (Hinois Department of Agriculture. 2007. Land Cover of Hlinois. Available online at
! - http//www.agr state.il.us/gis/landeover99-00.miclass accessed [12/06/2010D

Cs 9ATEN9  COPC concentration in soil (mp/kg

BD L.S0E+00_ Soil bulk density (g/cm’) (default value from SLERA Protocol Table B-2-5)
9, 2.00E-01 _ Soil volumetric witer content (mL/em’") (default value from SLERA Protocol Table B-2-5)
Kd, 9.69E+03  Soil-watar partition cocfTicient (cm'/g) (SLERA Protocol Table A-2-20)

LOOE-02  Units conversion factor (kp-cm’/mp-m’)

Ly 3.07E-02_ Soil erosion load (g/yr)
Le=X.*(A -A)*SD*ER*[(Cs* Kd, * BDY/(0., + Kd, * BD)] * 0.001
X, 2.54E+01  Unit soil loss (kg/m’-yr)
A 1.51E+pe  Total watershed area recciving COPC deposition (m) (Hilinois Depanimant of Agriculture, 2007. Land Cover of lilinois, Available ontine at
- ) hlqzJ/www.agr.slme,i.l,us/gjs/landmva99-()(),htmw«:lass accessad [12/06/2010)
A 2 18E+07 Impervious watershed arca recciving COPC deposition () (Hlitiois Department of Agriculture. 2007. Land Cover of linois. Available onfine of
! i} h“E://WW\V.EEASlmE.u‘US/E‘S/]&DMVM-O‘).mmmCIBSS accessed {12/06/2010])
SD 8.55E-02  Watarshed sediment ddivery ratio (unitless

ER LOOE+D0 _ Soil enrichment rotio {unitlevs) (Per SLERA Protocol Table B-2-6, vaheis | for Inorganic COPC's and 3 for Organic COPC'’s
Cs 9ATE-(9  COPC concentration in soit mgykg

Kd 9.69E+03 _ Sail-water partition coefTicient (cm'/g) (SLERA Protocol Table A-2-20)
BD 1.50E+00__ Soil bulk density (g/cm’) {default value from SLERA Protocol Table B-2-6)
9. 2.00E-01 _ Soil volumetric water content (mL/am’) (default value from SLERA Protocol Table B-2-6)

1.00E-03  Luits conversion factor {p/mie)

Ly 0.00E+00  Internal transfer load (p/yr} (default value from SLERA Protocol Section 3.1 1.2.1)

X, 2.54E+01  Unit soil loss (kg/m’-yr)

N =RF*K*LS*C " PF * (307.18/4047)
RF 3.00E+)2  Universal Soil Loss Equation (USLE) rainfalt (or aosivity) factor (yr') (Highest value from range listed im SLERA Protocol Table B-2-7)
K 3.60E-01 _ USLE erodibility factor (lon/acre) (Default value from SLERA Protocol Table B»2~72)
LS LSDE+00 USLE length-slope factor (unitless) (defiault value for P i hed from SLERA Protocol Table B—2—7j)

C 7.00E-01  USLE cover managenent factor (unitless)(Value based on agricultural row cropland from SLERA Protocol Table B-2.7)
PE LOUE+00 USLE supporting practice factor unitless) (Assumes B0 erosion control measures are in place)

S.07E+02 _ Units conversion factor (kg/ton)
4.05E+03  Units conversion factor (m*/acre)

SD 8.55E-02 Watershed sedimant delivery ratio (unitless.
SD=a*(A)"
a 1.20EH)0 _Empirical mtercept coefficient (unitless) (Value from Table B-2-8 based on watershed area’)
A, 1S1E+09 Total watershed area rece:wng COPC deposition (m”) (llinois Department of Agriculture. 2007. Land Cover of Hinois. Available online at
hetp//www.agr.state.il.us/gis/landcover99-00.htmfclass accessed 12/06/2010])
b 1.25E-01  Empirical slope coefficient (unitless) (default vahie from Table B-2-8)
Notes:

! Assume vapor phase COPC difTusion bad to water body is zero for Benzo(a)pyrene,

*Based on other available data, silty loam soils such as those found in this watershed have K values ranging from 0.25 - 0.4,
* Majority of watershed area has slopes 0% - 1%, therefore default value of 1.5 LS s used.

* Watershed area estimated to be receiving COPC is between 10 and 100 square miles.



Table BS-4. Benzo{a)pyrene Water Body Concentration

Coet = Ly /[VE * £ + kg * Ay * (dy + dh)]

[ L.67E-19  Total water body COPC concentration, including water column and bed sediment (mg'l)
Ly LAZE-DL  Total COPC load to the water body (including deposition, runofl, and erosion) (g}
VI, 1.32E+08 Average volumetric flow rate through water body (m’/yr)
. 7.90E-03  Fraction of total water body COPC concentration that occurs in the water column {unitless)
£ = [(1 % Kebp, * TSS * 10°) * duo/d] / (1 + Kelyy * TSS * | x 10°) * dur/d, + (B, + Kdy, * BS) * dyyd,)
B b o
Tre 9.92E-01 Fraction of total water body COPC ion that occurs in the benthic sediment (unitless)
Kd,., 7.27E+04  Suspended sediments/surface water partition coefficient (L/kg) (SLERA Protocol Table A-2-20")
1SS 3.00E+02 _Total suspended solids concentration (mg/L)(High value for range listed in SLERA Protocol Table B-2-10%)
1.00E-06 _ Units conversion factor (kg/mg)
doe 4.05E-01  Depth of water column (m)®
[\ 3.00E-02  Depth of upper benthic sediment layer (m) (default value from SLERA Protocol Table B-2-10)
d, 4.35E-01 Total water body depth (m) (Per SLERA Protocol Table B-2-10, d, = d,. + dhy)
BS L.OOE+00  Benthic solids concentration (ycm’) {equivalent to kp/L) (default value from SLERA Protocol Table B-2-10)
O, 6.00E-01 Bed sediment porosity (Lyae/Lynsine) (default value from SLERA Protocof Table B-2-10)
Kd,, 3.87E+04 Bed sediment/sediment pore water partition coefficient (L/kg} (SLERA P | Table A-2-20")

Koo 3.26E+10  Overall total water body COPC dissipation rate constant (yr")
k= B *hy T ha ¥ Ky
fio 7.90E-03 _Fraction of total water body COPC concentration that occurs in the water column (unitless)
X, 1.438-01  Water column volatilization rate constant (yr')
fre 9.92E-01  Fraction of total water body COPC concentration that occurs in the benthic sediment {unitless)
ki, 3.28E+10 Benthic burial rate constant (yr')

E+07 Water body surface area (mz

k, 1.43E-0f Water column vol; rate constant (yr’
k, =K, /[d, * (1 +Kd, * TSS * 10)]
K, 1.42E+00 _ Overall COPC transfer rate coefficient (m/yr)
d,. 4.05E-01  Depth of water column (m)
dy, 3.00E-02 _Depth of upper benthic sediment layer (m) (default value from Table B-2-12)
d, 4.35E-01  Total water body depth {m) (Per SLERA Protoco! Table B-2-12,d, = d, + dp,)
Kde 7.27E+04 _Suspended sediments/surface water partition coefficient (L/kg) (SLERA Protocol Table A-2-20)
TSS 3.00E+02 Total suspended solids concentration (mg/L)

1.00E-06 _ Units conversion factor (ku/mg)

K, L42E+00 Overall COPC transfer rate coefficient (m/yr)
K= (K, 4 [Ko " HAR * Ty + g T2
K, 6.38E+02  Liquid-phase transfer coefficient (m/yr)
Ko 3.65E+04 Gas-phase transfer coefficient (m/yr)
H 8.36E-07 Henry's Law constant (atm-m’/mol) (SLERA Protocol Table A-2-20)
R 8.21E-05  Universal gas constant (atm-m’/mol-!()
T 2.98E+02  Water body temperature (K) (default value from SLERA Protocol Table B-2-13)
q 1.03E+00 Temperature correction factor (unittess) (default value from SLERA Protocol Table B-2-13)
K|, 6.38E+02  Liquid-phase transfer cocfficient for flowing streams or rivers {m/yr)
Ki* SORT (10* * D, * u/d,) *3.1536 x 107
D, 5.85E-06 Diffusivity of COPC in water (cml/s) (SLERA Protocol Table A-2-20)
u 3.05E-01 _ Current velocity (m/s)*
d, 4.35E-01 _Total water body depth (m) (Per SLERA Protocol Table B-2-14,d,=d,. + dy)

3.15E+07 _Units conversion constant (s/yr)

Ko 3.65E+H0M  Gas-phase transfer coefficient for flowing streams or rivers (m/yr) (default value from SLERA Protocol Table B-2-15)

ks 3.28E+10 Benthic burial rate constant (yr'")
Ky =[X* A *SD * 107 - V£, * TSS / (Ay * TSS)] * [TSS * 107/ (BS * dy,]

X, 2.54E+01  Unit soil loss (kg/mz-yr)

AL 1.51E+09 Total watershed area receiving COPC deposition (m?)

SD 8.55E-02  Watershed sedi delivery ratio (unitless)

Vi, 1.32E+08 Average volumetric flow rate through water body (m’/yr)

TSS 3.00EH)2 Total suspended solids concentration (mg/L}

Aw 5.98E+07 Water body surface area (m?)

BS 1.00E+00 Benthic solids concentration (g/em’) (equivalent to kg/L) (default value from SLERA Protocol Table B-2-16)
dy, 3.00E-02 Depth of upper benthic sediment layer (m) (default value from SLERA Protocol Table B-2-16)

Notes:

! Assume pH = 6.8 based on USGS data on Casey Fork near Mount Vernon

No data available for location of deposition, therefore used high end of SLERA default range.
* Assumed based on USGS data from Casey Fork near Mount Vernor.

* Assumed based on USGS data from Casey Fork near Mount Vemnon.
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Table B6-2. Benzo(b)fluoranthene Soil Concentration

'S Ds*[1-exp(-ks * tD)] / ks

Cs

3.61E-09

LOOE+02

1.5DE-09

COPC concentration in soil (mg COPC kg soil)
Time period over which ition oceurs (yr) (default value from SLERA Protocol Table B-1-1)

Deposition term (mg COPC/kg soil/yr)

BD) * [Fv (Dydv + Dywv) + (Dywp + Dydp) * (1 - Fv}]

Ds
!_r.i—- 100/(7s *

1.00E+02

Units conversion factor ( m"'-mgjcmz-kg]

2.00E+01

Soil mixing zone depth (cm) (per SLERA Protocol Table B-1-1, use | em for untilled and 20 cm tilled soil)

1.50E+00

Soil bulk density (wem') (default value from SLERA Protocol Table B-1-1)

8.22E-01

Fraction of COPC air concentration in vapor phase (SLERA Protocol Table A-2-21)

4.30E-10

Maximum yearly average total (wet+dry) deposition from vapor phase from model tg'm!—yl'}

| LE]

5.40E-10

4.15E-01

Maximum yearly average total (wet+dry) deposition from particle phase from model (g/m’-yr)

COPC soil loss constant duc to all soil processes (yr')

Iks = ksg + kse + ksr + ksl + ksy

ksg 4.15E-01  COPC loss constant duc to biatic and abiotic degradation (yr”') (SLERA Protocol Table A-2-2 )
kse 0.00E+00 COPC loss constant due to soil crosion tyt" ) (default value from SLERA Protocol Table B-1-2)
ksr LOLE-04  COPC loss constant due to surface runoff (yr-1)

ksl 0.00E-00 COPC loss constant duc to leaching (yr')

ksv

8.86E-06

LOLE-04

COPC loss constant due to volatilization (v')

COPC loss constant due o surface mnnm yr-

'_Iu
kst~ RO/ (0, *Z) * {11 + (Kd, * BD/G,,)])

Avmgc annual surface unoff (em/yr) (USGS Groundwater Atlas of the United States: 1llinois, Indiana,

il 233E01 ky, Ohio, T available a1 http/pubs.usgs.gov/ha/ha730/ch k/k-regionalsum, html)
B, 2,00E-01  Soil volumetric water content (mL/ecm” ) (default value from SLERA Protocol Table B-1-4)
z 2.00E+01 _Soil mixing zone depth {em) (per SLERA Protocol Table B-1-4, use | em for untilled and 20 em tilled soil)
Kd, 8.36E+03 _Soil-water partition cocfficient (cm'/g) (SLERA Protocol Table A-2-21°)
BD 1.50E+00  Soil bulk density (g/em’) (default value from SLERA Protocol Table B-1-4)
kst 0.00E+00 _COPC loss constant due to leaching (yr')

ksl = (P + [-RO-E)/ [0, *Z,*[1.0 + (BD * Kd, / 0,0)]!

P LO2E+02  Annual avemge precipitation (cm/yr) (NOAA)
Average annual irrigation (cm/yr) (Baes Reference to SLERA Protocol Table B-1-5, Assumed due to low
1 0.00E-00 % s
irrigation percentage in Illinois)
RO 2546401 Avmpc annual surface runofT (cm/yr) (USGS Groundwater Atlas of the United States: linois, Indiana,
. Ohio, Ti ilable at_http//pubs.usgs.gov/ha/ha730/ch_k/k-regionalsum.html)
E, T7.62E+01 Avmge annusl evapotranspimtion (cm/yr)
0, 2.00E-01 _ Soil volumetric water content (mL/cm’) (default value from SLERA Protocol Table B-1-5)
Z, 2.00E+01  Soil mixing zone depth (cm) (per SLERA P, | Table B-1-5, use 1 em for untilled and 20 em tilled soil)
BD 1SOE+00 _Soil bulk density (g/em’) (defuault value from SLERA Protocol Table B-1-5)
Kd, 8.36E+03 _Soil-water partition coefficient (cm/g) (SLERA Protocol Table A-2-21°)
ksy 8.86E-06
ksv = [3.1536 x 10" * H/(Z,*Kd, *R* T, * BD)] * (D, / Z,] * [1 - (BD/p,) - 0,.)
3.15E+07 Units conversion factor (s/yr)
H 6.18E-06 _Henry's Law constant (atm-m/mol) (SLERA Protocol Table A-2-21)
Z, 2.00E+01 _ Soil mixing zone depth (cm) (per SLERA Protocol Table B-1-6, use | cm for untilled and 20 cm tilled soil)
Kd, 8.36E+03 _Soil-water partition coefficient (cm’/g) (SLERA Protocol Table A-2-21%)
R 8.21E-05 _ Universal gas constant {atm-m /mol-K)
T, 2.98E-02_ Ambient air temperature (K) (defoult valuc from SLERA Protocol Table B.1.6)
BD 1.50E+00 _ Soil bulk density (g/em’) (default value from SLERA Protocol Table B-1-6)
Py 2.70E+00  Solids particle density (g/em’) { default value from SLERA Protocol Table B-1 6)
D, 2.28E-02  Diffusivity of COPC in air (cm™/s) ( SLERA Protocol Table A-2-21)
8, 2.00E-01 Soil volumetric water content (mL/cm’) (default value from SLERA Protocol Table B-1-6)
'Assume ND = 0.

Assume pH = 6.8 based on USGS data on Casey Fork near Mount Vernon




Table B6-3. Benzo(b)fluoranthene Load to Water Body

Limlpg tlyy *ly+la v L+ 1y

Ly 4.86E-02  Total COPC load to the water houbw (including diposition, rufT, and erosion) (givr)

Losr 2.69E-02  Total (wet and dry) particle phase and wet vapor phase COPC direut depusition load 1o water body (g/yr)

Low = A, *F, *Dwvp + (I-F,) * Dwipp]

5.98E+07 Water body surface area (nx) (Winois Department of Agriculture. 2007, Land Cover of Dlinois, Available online at

= htipy/www agr.state. il u/gis/landcover99-(K). htmlbiclass accessed [12/06/2010])
F, 8.22E-01  Fraction of COPC air ¢ ion m vapor phase (SLERA Protocol Table A-2-21)
Dwvp 430E-10 __ Yearly average wet deposition from vapor phase from moded (over water body g/’ yr)
Dwalpp S40E-10__ Yearty averape total (wet and dry) degusition from particle phase from modd {over water body) (¢ )
Loy 0.00E+00__ Vapor phase COPC diffusion (dry deposition) load 1o water body (g/yr)'
Log = (K, *F, *Cvp * 1O x 10°WHART )} ! S
K, 1O3E-01  Overali trmmsfir rafe coefficient (uvyr)
A H22E-01  Fraction of COPC air concentration f vapar phase (SLERA Protocol Table A-2-21)
Cvp__ O00EH0  Yearly sverape sir concentration from vpor phise from modd (over water body) (mg/m")
H 6. IKE-06  Henry's Law comstant mm-m'mmi; (SLERA Protocol Table A-2-21)
R S21E-05  Universal pas comstant (stm-m'fmol-K)
T LIREHD  Water body tempersture (K) (defiult valoe from SLERA Protocnl Table B-2-3)
Ly 9.82E-03  Runofl load from mpervious sources (gl
Ly = A * [F, * Dwvp + (1-F.) * Dwidpp]
F, $.22E-01  Fraction of COPC air concentration in vapor phase (SLERA Protocol Table A-2-21)
Dwvp 4.30E-10 _ Yearly average wet deposition from vapor phase from model {over water body)(g/m”-yr)
Dwdpp SA0E-10  Yearly average total (wet and dry) deposition from particle phase from modd (over water body) (g/m’-yr)
A 2 18E+07 Imporvious wamrsheg arca receiving COPC deposition (m’) (Ilinois Department of Agriculture. 2007. Land Cova of Minois. Available online at
g Sfwarw apr state. il us i landeover99-00.btmbiclasy accessed [12/1#/2010[)
Ly 1.63E-04 _Runoff load from pervious sources (g/yr)

Ly =RO *(A; -A)* [(Cs * BD)/(®,, + Kd, * BD)] * 0.01

2.54E401 Average anual surface nmnoff (cm/yr) (USGS Groundwater Atlas of the United States: [linois, Indiana, Katucky, Ohio, Tenincssee available at

- http://pubs.usgs. gov/harha730/ch_Kk-regionak htmi)

1.s1E+g9  Fotal watershed apea receiving COPC deposition (i) (Illinois Department of Agriculture. 2007. Land Cover of Dlinois. Available online at

htpy//www.agr state.il. us/gisNandeoverd9-00 umbclass accessed [12/06/2010])

Ay

A 2 18EH17 mpervious watershed area receiving COPC deposition (m:) {Hinois Department of Agriculture. 2007, Land Cover of Hlinois. Available online m
s 5

butp/www.agr.state. il us/gis/landeover99-00. imt#clasy accessed [12/06/201 )]

Cs 3.61E09  COPC concentration in soil {myg/kg)

BD L.SOE+00 _ Soil bulk density (g/cm’) {default value from SLERA Protocol Table B-2-5)
9. 2.00E-01  Soil vohumetric water content (mL/em”) {(default value trom SLERA Protocol Table B-2-5)
Kd, 8.36E+13__ Soil-water partition coefficient (cm’/g) (SLERA Protocol Table A-2-2 Iy

LOVE-02  Units conversion factor (kg-om*/mg-m’)

Ly, 1.17E-02 _ Soil erosion load (g/yr)
Le=X *(A -A)*SD*ER*[(Cs* Kd, * BDY/(0,, + Kd, * BD)] * (.001
X, 2.54E+01  Unit soil loss (kg/m*-yr)
A 1.51E+p9  Total watershed area rowwmg COPC deposition (nr’) (Hlinois Department of Agriculture. 2007, Land Cover of Hlinois. Available online at
. hitpy//www.agr. state.il.us/gis/Tndcoverd9-00. htmbiclass aocessed [12/06/2010])
Ay 218E+07  mpervious watershed area receiving COPC deposition (nr’) ([Hinois D of Agriculture. 2007. Land Cover of Winois. Available online

http://www.agr.state. il uy/gis/landcoverd9-00.htmiclass accessed [12/06/2010])

Sb 8.55E-02  Watershed sediment delivery ratio (unitless)

ER LOOE+00 _ Soil enrichment ratio {unitless) (Per SLERA Protovol Table B-2-6, vakie is | for Inorganic COPC's and 3 for Organic COPC's)
Cs 361E-09 COPC concentration in soil me/kg)

Kd, R.36E+03  Soil-water purtition coefTicient (cm’/g) (SLERA Protocol Table A-2-2 1)

BD L.SUE+04) _ Soil bulk dausit (g/cm’) {default value from SLERA Protocol Table B-2-6)

[N 2.00E-01 __ Soil volumetric water content (mL/em’) (default value from SLERA Protocol Table B-2-6)

LOUE-03 _ Units conversion factor (p/my)

Ly ILOE+D0  Intomal tromsfor boad (/v (defoult value from SLERA Protoce] Section 1.11.2.1)
X, 2.54E+01  Unit soil loss (kg/m™-yr)
X, = RE*K * LS * C * PF * (907.18/4047)
RF 3.00E+02  Universal Soil Loss Equation (USLE) rainfall (or erosivity) factor 7" (Highest vatue from range listed in SLERA Protocol Table B-2-7)
K 3.60E-D1  USLE emdibility factor (ton/acre) (Default value from SLERA Protocol Table B-2-7)
LS LS0E+00  USLE length-slope factor (unitless) (default value for representative watershed from SLERA Protocat Table B-2-7")
C 7.00E-01  USLE cover mmagement factor (unitlessValue based on agricultural row qopland from SLERA Protocol Table B-2-7)
PF L.OCE+00 USLE s i ctice factor (unitless) (Assumes no erosion control messures are in piace)

9.07E+02 _ Units conversion factor kg/ton)

4.0SE+03 _ Units conversion factor (macre)

SD 8.55E-02  Watershed sediment ddlivery ratio (unitless)
SD=a*(a)"
a 1.20E+00  Empirical mtercept coefficient (unitless) (Value from Table B-2-8 based on watershed area’)
A 1.SLE+09 Total watershed area receiving COPC deposition (m:) (Mlinois Department of Agriculture, 2007. Land Cover of linois, Available online at

h@J/www.gg,aale.ﬂ,us/g’s/lﬂndoovel‘)%(xlhtmmdms accessed [12/06/2010])

b 1.25E-01 _Empirical slope coefficient (unitless) (default value from Table B-2-8)

Notes:

' Assume vapor phase COPC diffusion load to water body is zero for Benzo(b)fluoranthene.

* Based on other available data, silty Joam soils such as those found in this watershed have K values ranging from 0.25 - 0.4,
? Majority of watershed aren has slopes 0% - 10%, therefore default value of 1.5 LS is uscd.

* Watershed area estimated to be receiving COPC 1 betwen 10 and 100 square miles,



Table B6-4. Benzo(b)fluoranthene Water Body Concentration

Conn = Ly 7[VE * £ + ko * A * (d,o + &)

Couten 5.72E-20  Total water body COPC concentration, including water column and bed sediment (mg/L)
Lr 4.86E-02 Total COPC load to the water body (including deposition, runoff, and erosion) (g/yr)
Vi, L32E+08 Average volumetric flow rate through water body (m’/yr)
T 7.95E-03 Fraction of total water body COPC concentration that occurs in the water column (unitless)
fug = [(1+ Kdy, * TSS * 10%) * du/d, ]/ [(1 + Kdpy * TSS * 1 & 10°) * dur/d, + (O + Kd, * BS) * duyd,]
foe = 1 - fin
. 9.92E-01 _ Fraction of total water body COPC col ion that occurs in the benthic sediment (unitless)
Kd,, 6.27E+04 Suspended sediments/surface water partition coefficient (L/kg) (SLERA Protocol Table A-2-21")
TSS 3.00E+02 Total suspended solids concentration (mg/L¥High value for range listed in SLERA Protocol Table B-2-10%)
1.00E-06 Units conversion factor (kg/mg)
Ao 4.05E-01 Depth of water column (m)*
i 3.00E-02  Depth of upper benthic sediment layer (m) (defauit value from SLERA Protocot Table B-2-10)
d, 4.35E-01  Total water body depth (m) (Per SLERA Protocol Table B-2-10, d, = A + do)
BS 1.00E+00__ Benthic solids concentration (g/cm’) (equivalent to kg/L) (default value ffom SLERA Protocol Table B-2-10)
(™ 6.00E-0!  Bed sediment porosity (Lumes/L stiment) {(default value from SLERA Protocol Table B-2-10)
Kdy, 3.34E+04 Bed sediment/sediment pore water partition coefficient (L/kg) (SLERA Protocol Table A-2-21")
Kot 3.26E+10 _ Overall total water body COPC dissipation rate constant (yr'')*
ku=fe*k + i %k
i 7.95E-03  Fraction of total water body COPC concentration that occurs in the water column (unitless)
k, 1.20E+00 Water column volatilization rate constant (yr")
fou 9.92E-01  Fraction of total water body COPC concentration that occurs in the benthic sediment {unitless)
ki, 3.28F+10 Benthic burial rate constant (yr")
A, 5.98E+07 Water body surface area (m’)
k, 1.20E+00  Water column volatilization rate constant (yr')

k, = K, /[d, * (1 + Kd,, *TSS * 0]

LO3E+O1 Overall COPC fransfer rate coefficient (m/yr)

A 4.05E-01 _ Depth of water column (m)

dy, 3.00E-02 _Depth of upper benthic sediment layer (m) (default value from Table B-2-12)

d, 435E-01 _ Total water body depth (m) (Per SLERA Protocol Table B-2-12, d, = d.. + dy.)

Kd, 6.27E+04  Suspended sediments/surface water partition coefficient (L/kg) (SLERA Protocol Table A-2-21)
TSS 3.00E+02 _Total suspended solids concentration (mg/L)

1.00E-06 _ Units conversion factor (kg 'mg)

K, 1.O3E+H01  Overall COPC transfer rate coefficient (m/yr)
K= 17 (K P IR < T)] )t g 02

K, 6.18E+02 Liquid-phase transfer coefficient (m/yr)

Kg 3.65E+04  Gas-phase transfer coefficient (m/yr)

H 6.18E-06  Henry's Law constant (atm-m’/mol) {SLERA Protocol Table A-2-21)

8.21E-05 _ Universal gas constant (atm-m’/mol-K)

Tox 2.98E+H)2  Water body temperature (K) (default value from SLERA Protocol Table B-2-13)

q 1.03B+00 _ Temperature correction fctor (unitless) (default value from ST ERA Protocol Table B-2-13)
Ky 6.18E+02 Liquid-phase transfer coefficient for flowing streams or rivers {m/yr}

K= SQRT (10 *D, *u/d,)) *3.1536 x 107

D, 5.49E-06  Diffusivity of COPC in water (cm*/s) (SLERA Protocol Table A-2-2 3]
u 3.05E-01 _Current velocity (m/s)*
d, 4.35E-01  Total water body depth (m) (Per SLERA Protocol Table B-2-14, d,=d,, + b

3.15E+07  Units conversion constant (s'yr)

L

3.65E+04 Gas-phase transfer coefficient for flowing streams or rivers (m/yr) (default value from SLERA Protocol Table B-2-15)

ky

3.28E+10 Benthic burial rate constant (yr')

k\,u[Xe*A._‘SD‘IO’-VF,*TSS/(AW‘TSS)]*[TSS’IO"/(BS‘Q,)]

X 2.54E+01  Unit soil loss (kg/m*-yr)

AL 1.51E+09 _Total watershed area receiving COPC deposition (m’)

SD 8.55E-02 Watershed sediment delivery ratio (umitless)

Vi, 1.32E+08  Average volumetric flow rate through water body (m*/yr)

1SS 3.00E+02 _Total suspended solids concentration (mg/L)

Ay 5.98E+07 Water body surface area (m®)

BS 1.00E+00  Benthic solids concentration (g/cm®) (equivalent to kg/L) (default value from SLERA Protocol Table B-2-16)
dy. 3.00E-02 Depth of upper benthic sediment layer (m) (default value from SLERA Protocol Table B-2-16)

Notes:

! Assume pH = 6.8 based on USGS data on Casey Fork near Mount Vemon

?No data available for location of deposition, therefore used high end of SLERA default range.
* Assumed based on USGS data from Casey Fork near Mount Vernon.

* Assumed based on USGS data from Casey Fork near Mount Vemnon.
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